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Concrete  Mixed  at  Central  Plant  Delivered  in  Tractor -Drawn  Carts 

On  United  States  Housing  Development  near  Portsmouth,  Va., 
concrete  is  delivered  to  all  the  house  footings  in  tractor- 
drawn  carts.  The  round  trip  on  the  longest  haul  of  1750  feet, 
each  way,  is  made  in  ten  minutes.  Each  cart  has  interior 
paddles  geared  to  the 
wheels  to  stir  the  concrete 
during  transportation. 


How  to  Design  Co*  ^ 
Mixtures 
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New  MeUaods  for  Solving 
Backwater  Problems 

By  H.  R.  LEACH 
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Buying— F.  N  G  I  N  E  E  R  I  N  G  N  E  W  S-R  E  C  O  R  D— Section 


The  Paving  that  s  Saving 


The  heaviest  and  most  strenuous 
traffic  in  the  world  is  along  the 
tracks  of  the  New  ^’ork  Railways 
Co.  Kreolite  Lug  Wood  Blocks 
are  used  here  and  they  stand  up 
under  the  gruelling,  grinding, 
strain  of  heavy  wheels  which  inces¬ 
santly  travel  over  their  gripping 
surface. 


Kreolite  Lug  Wood  Blocks 
provide  sufficient  foot  hold 
for  horses  and  eliminate  any 
danger  of  traffic  going  down 
on  the  car  tracks,  they  also 
prevent  buckling  and  spread' 
ing  of  rails  due  to  expansion. 


The  Jennison  Wright  Co, 

247S  Broadway,  T  oledo,  Ohio 
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Modern  Methods  Applied 

To  Group  House  Building 

Building  a  dwelling  or  a  series  of  dwellings  was 
raised  during  the  war  from  a  mechanic's  job  to  an 
engineering  operation.  The  designs 'for  the  numerous 
towns  for  the  war  workers  involved  little  that  was  new. 
But  the  construction,  turned  over  to  contractors  ac¬ 
customed  to  handling  large  projects,  was  rushed  through 
with  methods  and  economies  unknown  in  house  building 
heretofore.  Some  of  these  methods  are  well  illustrated 
in  the  article  on  another  page  describing  the  Cradock 
development.  The  effectiveness  of  machinery  in  place 
of  men  for  such  work  cannot  be  questioned,  although 
relative  cost  figures  are  not  here  available.  Particularly 
to  be  noted  for  use  where  small  amounts  of  concrete 
have  to  be  placed  over  a  large  area  is  the  system  of 
central  concrete  mixing  with  distribution  in  tractor- 
drawn  carts. 

Governmental  Buying  of 
Construction  Material 

CLAUSES  in  contracts  providing  for  the  purchase 
and  delivery  to  highway  contractors  of  all  materials, 
thus  relieving  them  of  the  hazard  of  price  changes,  have 
had  many  advocates  in  the  past,  particularly  during  the 
war.  Such  a  plan,  operated  in  Outagamie  County,  Wis¬ 
consin,  was  described  in  Engineering  News-Record  of 
Feb.  6,  1919,  p.  289.  The  advantages  of  this  procedure 
to  the  contractor  are  obvious.  Besides  the  relief  from 
the  risks  already  referred  to,  there  is  released  for  use 
that  part  of  the  contractors’  capital  usually  tied  up  in 
delivered  materials.  Re.sponsibility  for  quality  also 
rests  with  those  who  let  the  contracts,  and,  where  large 
amounts  of  work  are  under  way,  the  authorities,  by  con¬ 
trolling  shipments  and  changing  routings  on  the  indica¬ 
tions  of  daily  reports,  can  deliver  the  right  amount  of 
material  at  all  times,  thus  eliminating  delays  and  de¬ 
murrage  charges.  The  advantages  to  the  state  or  county 
may  not  be  so  apparent,  but  the  adoption  of  the  custom 
would  no  doubt  reduce  the  cost  of  the  finished  road. 
An  added  incentive  at  the  present  time  lies  in  the  fact 
that  lower  freight  rates  are  offered  by  the  Railroad 
Administration  on  materials  bought  by  Federal,  state 
county,  municipal  and  township  governments.  Consid¬ 
ering  these  conditions,  it  would  appear  that  now  is  a 
good  tiihe  to  try  the'- system  of  Governmental  buying. 

Engineering  Council -and  the  *'  ■  - 

Nonmember  Societi^  .  . 

WHAT  relations  should  the  Engineering  Council 
have  with  the' national,  state  and  local  engineering 
societies  which"  are  noU  represented  in  it? ‘"It  is  an¬ 
nounced  that  the  delegates  'from  engineering,  societies 
who  have  been  invited  by  the  council  to  meet  in  Chi¬ 


cago  April  23-25  to  confer  on  plans  for  a  Federal  De¬ 
partment  of  Public  Works  w'ill,  on  the  third  day  of 
the  conference,  have  an  opportunity  to  discuss  the  above 
question.  At  present  the  council  has  25  members,  rep¬ 
resenting  the  national  societies  of  civil,  min¬ 
ing,  mechanical,  electrical  and  testing  engineers.  The 
combined  membership  of  these  five  societies  is  about 
40,000,  or  an  everage  of  1600  members  per  representa¬ 
tive.  It  will  be  necessary  to  take  into  consideration 
the.se  facts,  in  discussing  any  plans  for  direct  represen¬ 
tation  of  the  smaller  societies  on  the  council.  What  is 
needed  is  confidence  on  the  part  of  engineers  that  the 
council  is  endeavoring  to  act  for  the  interest  of  the 
engineering  profession  as  a  whole  and  not  merely  for 
the  mere  successful  and  conservative  portion  of  the 
profession  which  is  active  in  the  national  societies. 
Unless  the  council  is  sympathetic  with  all  classes  of  the 
profession  and  all  sections  of  the  country,  its  mis¬ 
sion  is  bound  to  be  relatively  narrow.  Such  recent  acts 
of  the  council  as  the  broad  invitation  to  all  engineering 
.societies  to  join  in  the  movement  for  a  public-works 
department,  and  this  frank  request  for  practical  sug¬ 
gestions  as  to  how  the  council  may  cooperate  with  all 
engineering  organizations,  will  in  themselves  help  to 
increase  the  needed  confidence. 

Navigation  Improvement  Under 
the  Ohio  Conservancy  Law 

ANEW’  application  of  the  Ohio  conservancy  law, 
proposed  by  the  city  and  county  authorities  of 
Cleveland,  is  under  court  test.  Straightening  of  the 
Cuyahoga  River  where  it  winds  along  the  bottom  of  its 
valley  through  the  city  is  urgently  necessary  for  the 
general  commercial  benefit  of  the  city;  it  will  improve 
navigation  and  thereby  make  dock  property  more  acces¬ 
sible,  will  give  far  better  utilization  of  the  bottom  lands 
for  commercial  purpo.ses,  will  simplify  railroad  and 
freight  distribution  problems,  will  facilitate  bridge  and 
viaduct  construction  across  river  and  valley,  and,  in¬ 
cidentally,  will  do  something  in  the  w'ay  of  reducing 
the  liability  of  floods  in  the  bottoms.  This  is  a  new  field 
of  service  for  the  conservancy  law,  which  was  drafted  ii 
the  interests  of  flood  protection  as  needed  on  the  Miami 
and  Scioto  Rivers.  However,  the  wording  of  the  law  ^ 
specifically  makes  it  applicable^to  broader. purposes,  and  ^ 
unless  unforeseen  objections  are  encountered  .the  couit 
may  well  find  in  its  favor  and  decree  the  organization 
of  a  di.strict.  The  fact  is  that  river  straightening  at 
Cleveland  i.s  beset  by  many  difficulties  from  the  adminis¬ 
trative  viewpoint,  and  as.sessment  of  the  costs  upon  the 
property  directly  benefited  seems  the  only  logical  way  to 
deal  with  tfie^work  on  a  justifiable  basis  of  expenditure. 
There  are  unquestionably,  many  and  sound  obj^tions 
to  the  creation  of  local  improvement  districts  of  this 
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Modern  Methods  Applied 

To  Group  House  Building 

UILDING  a  dwelling  or  a  series  of  dwellings  was 
raised  during  the  war  from  a  mechanic’s  job  to  an 
engineering  operation.  The  designs  for  the  numerous 
towns  for  the  war  w’orkers  involved  little  that  was  new. 
But  the  construction,  turned  over  to  contractors  ac¬ 
customed  to  handling  large  projects,  was  rushed  through 
with  methods  and  economies  unknown  in  house  building 
heretofore.  Some  of  these  methods  are  well  illustrated 
in  the  article  on  another  page  describing  the  Cradock 
development.  The  effectiveness  of  machinery  in  place 
of  men  for  such  work  cannot  be  questioned,  although 
relative  cost  figures  are  not  here  available.  Particularly 
to  be  noted  for  use  where  small  amounts  of  concrete 
have  to  be  placed  over  a  large  area  is  the  system  of 
central  concrete  mixing  with  distribution  in  tractor- 
drawn  carts. 

Governmental  Buying  of 
Construction  Material 

PAUSES  in  contracts  providing  for  the  purchase 
and  delivery  to  highway  contractors  of  all  materials, 
thus  relieving  them  of  the  hazard  of  price  changes,  have 
bad  many  advocates  in  the  past,  particularly  during  the 
war.  Such  a  plan,  operated  in  Outagamie  County,  Wis¬ 
consin,  was  described  in  Engineering  Neivs-Record  of 
Feb.  6,  1919,  p.  289.  The  advantages  of  this  procedure 
to  the  contractor  are  obvious.  Besides  the  relief  from 
the  risks  already  referred  to,  there  is  released  for  use 
that  part  of  the  contractors’  capital  usually  tied  up  in 
delivered  materials.  Responsibility  for  quality  also 
rests  with  those  who  let  the  contracts,  and,  where  large 
amounts  of  work  are  under  way,  the  authorities,  by  con¬ 
trolling  shipments  and  changing  routings  on  the  indica¬ 
tions  of  daily  reports,  can  deliver  the  right  amount  of 
material  at  all  times,  thus  eliminating  delays  and  de¬ 
murrage  charges.  The  advantages  to  the  state  or  county 
may  not  be  so  apparent,  but  the  adoption  of  the  custom 
would  no  doubt  reduce  the  cost  of  the  finished  road. 
An  added  incentive  at  the  present  time  lies  in  the  fact 
that  lower  freight  rates  are  offered  by  the  Railroad 
Administration  on  materials  bought  by  Federal,  .state 
county,  municipal  and  township  governments.  Consid¬ 
ering  these  conditions,  it  would  appear  that  now  is  a 
good  time  to  try  the  system  of  Governmental  buying. 

Engineering  Council  and  the 
Nonmember  Societies 

■f  T  71IAT  relations  should  the  Engineering  Council 
VV  have  with  the  national,  state  and  local  engineering 
societies  w’hich  are  not  represented  in  it?  It  is  an¬ 
nounced  that  the  delegates  from  engineering  societies 
who  have  been  invited  by  the  council  to  meet  in  Chi¬ 


cago  April  23-25  to  confer  on  plans  for  a  Federal  De¬ 
partment  of  Public  Works  will,  on  the  third  day  of 
the  conference,  have  an  opportunity  to  discuss  the  above 
question.  At  present  the  council  has  25  members,  rep¬ 
resenting  the  national  societies  of  civil,  min¬ 
ing,  mechanical,  electrical  and  testing  engineers.  The 
combined  membership  of  these  five  societies  is  about 
40,000,  or  an  everage  of  1600  members  per  representa¬ 
tive.  It  will  be  necessary  to  take  into  consideration 
these  facts,  in  discussing  any  plans  for  direct  represen¬ 
tation  of  the  smaller  societies  on  the  council.  What  is 
needed  is  confidence  on  the  part  of  engineers  that  the 
council  is  endeavoring  to  act  for  the  interest  of  the 
engineering  profession  as  a  whole  and  not  merely  for 
the  more  successful  and  conservative  portion  of  the 
profession  which  is  active  in  the  national  societies. 
Unless  the  council  is  sympathetic  with  all  classes  of  the 
profession  and  all  sections  of  the  country,  its  mis- 
.«ion  is  bound  to  be  relatively  narrow.  Such  recent  acts 
of  the  council  as  the  broad  invitation  to  all  engineering 
societies  to  join  in  the  movement  for  a  public-works 
department,  and  this  frank  request  for  practical  sug¬ 
gestions  as  to  how  the  council  may  cooperate  with  all 
engineering  organizations,  will  in  themselves  help  to 
increase  the  needed  confidence. 

Navigation  Improvement  Under 
the  Ohio  Conservancy  Law 

NEW  application  of  the  Ohio  conservancy  law, 
proposed  by  the  city  and  county  authorities  of 
Cleveland,  is  under  court  test.  Straightening  of  the 
Cuyahoga  River  where  it  winds  along  the  bottom  of  its 
valley  through  the  city  is  urgently  necessary  for  the 
general  commercial  benefit  of  the  city;  it  will  improve 
navigation  and  thereby  make  dock  property  more  acces¬ 
sible,  will  give  far  better  utilization  of  the  bottom  lands 
for  commercial  purposes,  will  simplify  railroad  and 
freight  distribution  problems,  will  facilitate  bridge  and 
viaduct  construction  across  river  and  valley,  and,  in¬ 
cidentally,  will  do  .something  in  the  way  of  reducing 
the  liability  of  floods  in  the  bottoms.  This  is  a  new  field 
of  service  for  the  conservancy  law,  which  was  drafted  in 
the  interests  of  flood  protection  as  needed  on  the  Miami 
and  Scioto  Rivers.  However,  the  wording  of  the  law 
specifically  makes  it  applicable  to  broader  purposes,  and 
unless  unfore.seen  objections  are  encountered  the  court 
may  well  find  in  its  favor  and  decree  the  organization 
of  a  district.  The  fact  is  that  river  straightening  at 
Cleveland  is  beset  by  many  difficulties  from  the  adminis¬ 
trative  vie\\T)oint,  and  assessment  of  the  costs  upon  the 
property  directly  benefited  seems  the  only  logical  way  to 
deal  with  the  work  on  a  justifiable  basis  of  expenditure. 
There  are  unquestionably,  many  and  sound  objections 
to  the  creation  of  local  improvement  districts  of  this 
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character.  Administered  under  the  Ohio  law,  they  are 
controlled  without  proportionate  repre.sentation  of  the 
population  asse.ssed  for  the  improvement.  Objections 
of  this  character  are  sure  to  receive  proper  considera¬ 
tion  in  the  court  hearini,%  and  the  decision,  by  showing 
whether  they  prevail  over  the  advantages  obtainable 
in  the  Cleveland  case,  will  represent  a  measurable 
advance  in  the  processes  of  handling  large  public 
enterprises  along  rivers. 

One  Township  Employs 

Effective  Road  Publicity 

OWNSHIP  highway  work  is  often  not  appreciated 
for  lack  of  proper  publicity.  If  the  officials  make 
reports  they  are  pigeonholed  and  forgotten  unless 
brought  out  only  as  a  matter  of  political  expediency. 
It  is  all  the  more  refreshing,  therefore,  to  receive  the 
eight-page  report  of  the  highway  commissioner,  11.  H. 
Sherer,  of  New  Trier  township,  just  north  of  Chicago. 
Everything  is  noted,  from  the  formatioi  of  an  advisory 
board  (  made  up  of  two  lawyers,  two  architects, 
a  banker,  an  engineer  and  a  drainage  expert)  to  the 
daily  cost  sheet  of  road-drainage  work.  The  report 
shows  what  the  budget  taught,  what  was  the  necessity 
of  developing  a  nearby  gravel  pit  for  repair  work  in 
place  of  the  ordinarily  used  but  more  expensive  crushed 
stone,  how  the  road  drag  at  S7.50  per  day  replaced  a 
grader  at  $15  and  was  found  to  be  the  tool  really  needed 
because  of  excessive  crowning,  how  a  patrol  system 
was  established,  and  how  the  pro.spective  ditch  work 
uncovered  the  fact  that  surveys  and  dedicatory  plats 
for  many  of  the  traveled  roads  did  not  exist.  A  map 
showing  all  the  roads  and  drainage  work  done  is  in¬ 
cluded  in  the  report,  which  was  printed  and  .sent  to 
every  citizen.  Only  $18,348  was  spent,  but  if  every 
township  would  make  as  good  an  account  of  its  ex¬ 
penditures,  there  would  be  less  criticism  because  of  the 
millions  wasted  by  local  authorities. 

Narrow-Gage  Railways 
Proposed  in  England 

N'ARROW-GACiE  railways  in  this  country  are  relics 
of  the  past,  but  in  England  the  exigencies  of  war 
and  reconstruction  are  forcing  them  into  engineering 
notice.  Improved  transportation  is  held  there  to  be  one 
of  the  immediate  necessities.  Strange  as  it  may  seem 
to  an  American,  there  are  still  many  productive  areas 
in  England,  i.solated  from  the  centers  of  consumption, 
which  must  be  tied  into  the  transpcrtation  net  of  the 
country  if  immediately  increased  production  is  to  be 
realized.  In  France,  and  ready  to  go  to  France,  when 
the  war  ended,  was  material  for  hundreds  of  miles  of 
the  light  railways  which  had  been  developed  so  effec¬ 
tively  in  the  zone  of  communications.  These,  it  is  urged, 
can  now  be  put  down  in  the  remote  districts  of  England 
by  the  experts  who  built  similar  ones  in  France,  with¬ 
out  the  complicated  legal  and  parliamentary  procedure 
required  to  put  through  a  .standard-gage  line  and  at 
much  lower  first  co.;t  and  operating  expense  than  either 
main-line  railways  or  highways.  The  recrudescence  of 
the  almost  forgotten  narrow-gage  will  be  watched  with 
all  the  more  interest  now,  on  account  of  the  growing 
claims  of  the  highway  and  motor  truck  as  a  freight 
feeder.  In  this  country  the  tendency  has  clearly  been 
toward  a  larger  and  more  effective  use  of  highway 
transportation.  Its  recommendation  is  the  very'  great 
flexibility  of  its  vehicle — the  motor  car  or  the  motor 


truck — and  that  advantage  will  be  the  great  one  against 
which  the  narrow-gage  will  have  to  contend  if  it  is  to 
receive  attention. 

Making  Geological  Survey 
Maps  More  Popular 

Studies  looking  to  the  popularization  of  Geological 
Survev  maps  are  being  made  by  the  cartographers  of 
the  survey  in  order  that  persons  who  are  unable  to  read 
contour  maps  may  find  at  least  some  of  the  future 
sheets  issued  by  this  bureau  of  service  to  them.  It  has 
been  found  that  by  shading  contour  maps  the  topog¬ 
raphy  can  be  shown  so  clearly  that  even  bright  boys  are 
able  to  read  them  readily.  The  studies  now  in  progress 
are  for  the  purpose  of  determining  the  best  method  of 
shading.  The  use  of  hachures  involves  .so  much  time 
and  requires  so  much  highly  skilled  drafting  and  en¬ 
graving  to  produce  really  satisfactory  results  that  it  is 
not  available  for  such  work.  Attention  is,  therefore, 
being  focused  on  tinting  as  a  means  of  portraying  the 
relief,  and  some  very  encouraging  results  have  been  ob¬ 
tained.  The  relative  elevations  of  flat  surfaces  are 
indicated  by  flat  tints,  darkest  for  the  lowest  plains, 
while  the  hills  and  mountains  are  shaded  in  accordance 
with  the  shadows  which  would  exist  when  the  light 
comes  from  a  direction  somewhat  north  of  west.  The 
time  spent  in  surveying  a  region  like  the  Yellowstone 
or  Yosemite  Park  and  preparing  the  standard  contour 
maps  from  the  results  of  these  surveys  is  considerable, 
and  if  a  little  more  time  spent  in  tinting  the  maps  will 
make  them  useful  to  the  general  public,  which  demands 
large  numbers  of  maps  of  our  scenic  districts,  a  useful 
public  service  will  be  rendered. 

A  Gasoline  Tax 

On  Motor  Vehicles 

IGHWAY  engineers  are  repeatedly  raising  the 
question  as  to  the  method  by  which  motor  trucks 
shall  be  made  to  pay  a  just  share  of  the  cost  of  build¬ 
ing  and  maintaining  highways.  Comparison  is  often 
made  with  the  economics  of  railway  transportation,  in 
which  the  .shipper  bears  not  merely  the  cost  of  operating 
the  moving  equipment  but  also  a  proper  share  of  the 
cost  of  constructing  and  maintaining  the  track.  In  va¬ 
rious  .states  an  attempt  is  made,  by  a  graduation  of 
motor  fees,  to  charge  back  to  the  motor-truck  user  a 
proper  proportion  of  the  wear  that  the  transportation  of 
his  goods  causes  to  the  pavement.  Necessarily,  these 
fees  cannot  be  directly  proportional  to  the  use  made  of 
the  road.  Of  two  trucks  of  the  same  weight  and  capac¬ 
ity,  paying  the  same  yearly  motor-vehicle  tax,  one  may 
average  only  five  miles  a  day  and  the  other  30,  the 
latter  obviou.sly  causing  six  times  as  much  wear  on  the 
highway  as  the  less-used  truck.  To  secure  an  equitable 
method  of  charging,  it  has  been  proposed  to  levy  a  tax 
on  the  ga.soline  consumed  by  motor  vehicles.  While  there 
is  some  variation  in  fuel  consumption  between  different 
makes  of  vehicles  having  the  same  carrying  capacity, 
it  is  in  general  true  that  the  fuel  consumption  is  in  di¬ 
rect  proportion  to  the  load  and  .speed.  At  least,  it  is  a 
closer  measure  of  highway  wear  than  anything  we  have 
found  to  date.  Obviously,  objections  can  be  found  to 
any  form  of  tax.  One  of  the  apparent  weaknesses  of 
the  gasoline  tax  is  that  a  given  capacity  of  vehicle 
carrying  a  certain  load  will  produce  more  serious  dam¬ 
age  with  hard-rubber  tires  than  with  pneumatic  tires, 
and,  again,  still  more  serious  damage  if  steel  tires  are 
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used.  This  difticulty  for  the  present  is  a  relatively 
negligible  factor.  In  other  words,  practically  all  of  the 
motor-truck  traffic  today  is  carried  upon  solid-rubber 
tires.  If,  in  the  future,  the  pneumatic  tire  becomes  the 
standard  for  motor  trucks  of  large  capacity,  some  modi¬ 
fication  of  the  tax  may  be  necessary,  but,  all  things  con¬ 
sidered,  the  gasoline  tax  has  much  to  commend  it. 


Danger  Ahead  for  American  Society  for 
Testing  Materials 

IN  THE  establishment  of  a  new  organization  to  deal 
with  shape  and  quality  standards  of  constructional 
materials,  discussed  in  these  columns  last  week,  the 
American  Society  for  Testing  Materials  has  an  in¬ 
tensely  personal  interest.  For  other  societies,  as  the 
Civil  Engineers,  the  Engineering  Standards  Committee 
movement  is  only  a  minor  incident.  For  the  American 
Society  for  Testing  Materials  it  is  a  life-and-death 
matter. 

No  development  in  technical  society  life  during  the 
past  twenty  years  is  more  noteworthy  than  the  rise 
and  fruitful  service  of  the  American  Society  for  Test¬ 
ing  Materials.  Steadily  and  in  purposeful  manner  it 
has  worked  for  efficiency,  improved  quality  and  economy 
in  the  production  of  engineering  materials,  through 
the  study  of  tests  and  the  drafting  of  standard  accept¬ 
ance  specifications.  Its  future  has  seemed  as  bright 
as  its  past.  The  society’s  vitality  was  rooted  in  its 
serious  purpose,  its  independence,  and  the  authority 
which  it  acquired  by  virtue  of  the  strong  working  spirit 
and  conscientious  cooperation  of  its  members.  When  it 
becomes  a  secondary  organization,  subordinate  in  both 
initiative  and  achievement,  as  it  must  under  the  work¬ 
ing  plans  of  the  Engineering  Standards  Committee, 
the  wellsprings  of  this  vitality  would  inevitably  be  dried. 
The  society  could  no  longer  hope  to  be  a  center  of  such 
spontaneous  energy  and  enthusiasm  as  its  members 
have  hitherto  brought  to  its  work. 

To  the  members  of  the  society  as  well  as  to  that 
large  circle  of  technical  and  industrial  men  outside  the 
society  who  have  been  aided  by  its  work,  the  situation 
now  existing  is,  we  believe,  of  immediate  and  most 
urgent  concern.  The  profound  loss  which  would  be 
suffered  through  paralysis  and  decay  of  the  society  can 
hardly  be  made  up  or  overbalanced  by  gains  through 
the  activities  of  the  Engineering  Standards  Committee. 
Members  of  the  society,  and  especially  participants  in 
its  committee  work,  will  never  believe  that  the  society’s 
methods  can  successfully  be  duplicated  by  a  far-away 
mechanism  of  nontechnical  direction,  such  as  is  now 
to  be  set  into  action. 

The  governing  body  of  the  society  has  participated 
in  the  Engineering  Standards  Committee  movement 
from  the  outset,  and  the  society  is  at  present  repre¬ 
sented  upon  that  committee.  Doubtless  those  who  direct 
the  society’s  policy  have  believed  that  its  position  of 
supremacy  in  the  field  of  quality  specifications  would 
not  be  harmed  by  a  cooperative  agreement  with  other 
societies.  But  can  supremacy  and  subordination  be 
brought  into  harmony?  Can  the  society’s  position  of 
unquestioned  authority  in  th?  field  of  materials,  won 
through  the  most  sincere  and  conscientious  labors,  be 
retained  if  that  final  authority  is  yielded  up  to  another 
body?  We  believe  that  it  can  be  neither  retained  nor 
transferred,  but  will  be  lost. 

It  is  a  noteworthy  fact  that  the  man  who  more  than 
others  had  inspired  the  spirit  and  created  the  methods 


of  the  society,  the  late  Prof.  Edgar  Marburg,  was 
very  apprehensive  of  the  influence  of  the  Engineering 
Standards  Committee  movement  upon  the  society,  and 
opposed  the  plan  of  participating.  No  man  knew  better 
than  he  the  difficulties  inherent  in  intersociety  coopera¬ 
tion,  commonly  called  joint-committee  work;  no  one  had 
been  more  successful  in  directing  such  work,  and  no 
one  better  knew  that  technical  as  well  as  personal  dis¬ 
agreements  are  bound  to  enter,  regardless  of  the  source. 
He  did  not  fear  the  success  of  the  Engineering  Stand¬ 
ards  Committee,  we  feel  sure;  what  he  feared  was  its 
failure.  He  was  of  generous  nature,  and  perhaps  he 
would  not  have  opposed  the  formation  of  a  body  that 
could  do  the  work  of  the  society  if  it  would  do  it  better. 
But  he  was  too  clearseeing  a  man  and  too  strong  a 
leader  to  look  with  favor  on  a  plan  that  might  sub¬ 
merge  his  own  society  without  assuring  that  its  work 
would  continue. 

Now  that  the  committee  is  in  a  period  of  reorganiza¬ 
tion,  new  opportunity  is  afforded  to  consider  the  broad 
questions  at  issue.  We  urge  upon  the  council  of  the 
American  Society  for  Testing  Materials  that  it  review 
its  prior  decision  to  participate  in  the  Engineering 
Standards  movement;  and  we  repeat  that  the  matter 
is  one  of  vigor  or  paralysis,  of  life  or  death,  to  the 
.society  and  to  the  cause  which  it  represents. 


Distributed  Versus  Centralized  Passenger 
Terminals 

WITH  the  growth  of  our  cities  the  question  of  pas¬ 
senger  terminals  is  one  of  repeated  occurrence. 
The  long  drawn  out  discussions  at  Chicago  and  Cleveland 
are  but  the  counterpart  of  what  is  being  heard  in  dozens 
of  cities  in  different  parts  of  the  country.  The  prob¬ 
lems  there  may  not  be  as  acute,  but  as  the  number  of 
cities  of  very  large  population  increases  there  are  sure 
to  arise  elsewhere  situations  just  as  difficult  and  provoca¬ 
tive  of  as  much  discussion. 

Usually,  the  discussion  comes  down  to  a  dispute  be¬ 
tween  the  railroad  and  the  representatives  of  the  pub¬ 
lic.  The  railroad  company  faces  large  expense  in  the 
building  of  elaborate  terminals  in  congested  cities,  while 
the  public,  seeking  merely  its  own  convenience,  desires  to 
dictate  the  location,  and  sometimes  the  character,  of  the 
terminal. 

In  all  cases  the  argument  revolves  about  the  possi¬ 
bility  of  building  another  huge  terminal,  and  the  ad¬ 
vantages  and  possibilities  of  the  “distributed”  type 
never  come  up  for  consideration.  By  “distributed”  type 
is  meant  a  shuttle  service- running  into  the  congested 
sections  from  a  terminal  placed  well  outside  of  the  city, 
such  a  shuttle  road  to  have  in  town  a  number  of  stations 
similar  to  those  of  elevated  and  subway  lines.  It  pro¬ 
poses,  instead  of  a  huge  terminal  putting  on  the  rail¬ 
roads  the  terrific  overhead  of  high  property  costs  and 
an  elaborate  building,  the  substitution  of  a  system  rela¬ 
tively  inexpensive  and  tending  to  give  the  people  of  the 
city  a  service  far  excelling  the  possibilities  of  the  cen¬ 
tralized  terminal. 

“Arrant  nonsense,”  will  be  the  immediate  comment 
of  many  whose  thoughts  have  never  strayed  beyond  the 
huge  terminal  idea.  But  is  it  arrant  nonsense? 

Consider,  for  example,  the  Manhattan  Transfer  scheme 
of  the  Pennsylvania  R.R.  at  New  York.  One  can  go 
from  lower  New  York,  from  any  Hudson  and  Manhat¬ 
tan  tunnel  station  on  Sixth  Ave.,  from  Hoboken,  from 
Newark,  from  Harrison,  from  four  points  in  Jersey 


City,  to  Manhattan  Transfer,  and  there  wait  for  and 
hoard  his  train.  The  passenj^er  need  never  see  the  Penn¬ 
sylvania  Terminal  in  New  York  City;  he  buys  his  ticket 
in  any  one  of  half  a  dozen  places  and  checks  his  bag- 
gage  at  the  same  time.  The  passenger  entering  New 
York  ('ity,  on  the  other  hand,  can  terminate  his  journey 
at  that  one  of  the  fifteen  Hudson  and  Manhattan  sta¬ 
tions  in  the  metropolitan  district  which  best  suits  his 
convenience. 

Moreover,  the  ferry  sy.stems  of  the  various  railroads 
terminating  on  the  west  bank  of  the  Hudson  River,  op¬ 
posite  New  York  City,  furnish  another  example  of  the 
distributed  type  of  terminal.  Land  on  the  west  bank  of 
the  Hudson  is  relatively  expensive,  yet  not  so  expensive 
as  that  upon  Manhattan  Island  itself.  From  each  of 
these  terminals  radiates  a  number  of  ferry  lines,  drop¬ 
ping  the  passengers  at  points  most  convenient  for  them. 
Looking  about,  we  can  find  other  instances  where  the  dis¬ 
tributed  terminal  idea  has  been  used  to  a  minor  extent. 
In  Cleveland,  Pittsburgh  and  Chicago  there  are  stations 
in  the  outlying  sections  where  goodly  numbers  of  pas¬ 
sengers  board  and  leave  through  trains,  while  at  Chica¬ 
go  the  Elgin,  Aurora  &  Chicago  R.R.,  instead  of  having 
a  downtown  terminal,  uses  the  Metropolitan  Elevated 
Railroad  Co.’s  line  and  thus  is  able  to  distribute  its  pa.s- 
sengers  at  any  point  on  that  extensive  .sy.stem. 

Objections  can  be  raised  as  the  various  difficulties  in¬ 
volved  in  the  distributed  type  are  considered.  What 
about  waiting  rooms,  baggage,  boarding  trains  which 
leave  late  at  night,  etc.?  The  answers  to  most  of  the 
objections  can  be  found  by  a  study  of  the  Manhattan 
Transfer  scheme  of  the  Pennsylvania — although,  mani¬ 
festly,  there,  with  a  central  terminal  in  addition  to  the 
distributed  system,  the  full  development  of  a  distributed 
system  has  not  been  attained. 

A  distributed  scheme  may  sound  like  “arrant  non¬ 
sense”  to  those  who  blindly  wrap  themselves  in  tradition, 
but,  from  the  standpoints  of  convenience  and  good  busi¬ 
ness  policy,  it  must  give  pause  to  those  who  defend  as 
an  alternative  the  $50,000,000  (and  more)  terminal,  in¬ 
convenient  because  of  its  immensity,  burdensome  to  the 
railroad  as  an  investment,  albeit  monumental  and  cred¬ 
itable  to  a  city  which  bears  none  of  the  cost,  save  to  re¬ 
lieve  later  the  inevitable  street  and  transit  congestion. 

Some  New  Ideas  in  Concrete  Proportioning!: 

ROPORTIONlNCr  concrete  by  volume  is  so  firmly 
established  that  to  many  the  method  of  designing  a 
concrete  mixture  proposed  by  Professor  Abrams,  as 
outlined  in  an  article  op  another  page,  may  seem  unduly 
complicated.  It  is  true  that  the  machiner>^  of  the 
method  requires  some  rather  involved  explaining,  but 
the  method  itself  is  simple  enough  and  the  theory  back 
of  it  rational.  That  theory  is  that  concrete  strength 
and  wear  depend  on  optimum  plasticity,  which  may  be 
brought  about  by  varying  the  three  ingredients — 
cement,  aggregate  and  water.  The  studies  on  which 
the  method  is  based  emphasize,  first,  the  importance  of 
water,  and,  .second,  the  effect  of  the  grading  of  the 
aggregate  on  the  amount  of  either  water  or  cement. 
Since  cement  is  the  more  expensive  of  the  two,  the 
design  of  a  concrete  mixture  resolves  itself  into  the 
determination  for  any  given  aggregate  of  the  proper 
amount  of  water  with  the  minimum  amount  of  cement. 
This  is  good  economy,  because  on  any  job  the  aggregate 
is  the  variable,  to  which  the  cement  and  water  can 
most  readily  be  adjusted  for  the  best  possible  concrete. 


In  particularizing  the  water-content  problem  in  con¬ 
crete,  Professor  Abrams  has  done  a  service  to  all  con¬ 
crete  users.  The  subject  is  not  new.  The  dry  concrete 
of  the  late  ’OOs  was  based  on  sound  enough  theory, 
which  was  forgotten  or  discarded  in  the  rapid  growth 
in  the  use  of  reinforced  concrete,  with  its  impeding 
steel,  f^our  or  five  years  ago  the  wet  pendulum  began 
.swinging  too  far,  and  students  of  concrete  commenced 
to  .sound  the  dangers  of  the  overwet  mix.  Professor 
Abrams  more  than  any  other  investigator  has  pinned 
impressions  down  with  facts.  Very  definitely  he  has 
shown  the  (juantitative  as  well  as  the  qualitative  role 
of  water  in  concrete. 

In  his  theory  of  aggregate  grading  he,  too,  is  treading 
on  familiar  ground,  only  he  has  gone  further  than  pie- 
vious  investigators.  In  place  of  the  Fuller  grading 
curve,  which  was  supposed  to  give  an  aggregate  of 
maximum  strength-making  properties,  he  substitutes 
an  area  which  any  number  of  curves  may  satisfy,  and — 
what  is  crucial — indicates  that  any  such  area  of  sieve- 
grading  curves  has  its  own  water  or  cement  content  to 
produce  a  concrete  of  given  strength.  This  has  wide 
application,  because  aggregate  rarely  occurs  according 
to  any  required  analysis. 

It  is  evident,  however,  that  the  insistence  on  a  proper 
water  content  is  the  most  important  feature  of  Pro¬ 
fessor  Abrams’  work.  One  may  disagree  with  his  fine¬ 
ness  modulus  theory  or  ask  for  more  confirmation  there¬ 
of,  and  still  accept  the  principle  of  the  optimum  water- 
cement  ratio.  There  is  plenty  of  evidence  that  too  much 
water  is  dangerous,  but  the  trouble  is  that  the  rank 
and  file  of  concrete  workers  do  not  yet  appreciate  it. 
The  subject  has  been  hammered  and  hammered  for  the 
past  two  years  and  needs  more  ham.mering.  The  gen¬ 
eral  rule,  “Use  the  smallest  amount  of  mixing  water 
that  will  produce  a  workable  concrete,”  should  be  cast 
in  bright  letters  on  every  concrete  mixer  in  the  country, 
and  the  men  who  tend  that  mixer  taught  what  the  words 
mean  in  the  very  concrete  they  are  placing. 

Engineers  must  translate  into  better  concrete  such 
work  as  the  Lewis  Institute  laboratory  is  doing.  They 
must  disabu.se  the  concrete  workmen  and  foremen  of 
their  present  idea  that  such  studies  as  this  one  are 
what  Professor  Talbot  at  a  recent  convention  referred  to 
as  “artists’  .stuff.”  They  must  emphasize  and  advertise 
the  fact  that  concrete  is  not  a  casual  composition  but 
a  delicately  balanced  mixture  responsive  to  every  varia¬ 
tion  in  its  content  or  method  of  manufacture. 

And  these  same  engineers  should  not  forget  (hat, 
highly  scientific  as  is  the  designing  theory  advanced  by 
Professor  Abrams,  at  bottom  its  operation  depends  on 
practical  experience  and  visual  expertness.  Through¬ 
out  the  di.scussion  the  importance  of  “workability”  is 
emphasized.  Just  what  is  an  optimum  workability? 
On  nearly  every  concrete  job  expert  opinion  differs. 
The  added  pint  of  water  which  takes  away  exactly  so 
many  pounds  of  compressive  strength  may  tnake  the 
difference  between  success  and  failure  in  getting  the 
concrete  out  of  the  mixer.  The  extra  plasticity  which 
perfect  design  forbids  may  be  necessary  to  insure  com¬ 
plete  covering  of  close-knit  reinforcement.  This  by  no 
means  detracts  from  the  desirability  of  .so  exact  a  de¬ 
sign  of  the  mix,  but  it  does  indicate — what,  of  course,  is 
true  of  all  engineering — that  the  finished  engineer  is 
the  one  who  can  apply  to  the  elegance  of  the  laboratory 
and  of  the  study  the  solid  experience  of  years  of  practi¬ 
cal  observation. 
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Labor-Saving  Machinery  Used  in  Building  Houses 

Tractors  Drag  Plows  and  Also  Haul  Concrete  Carts  From  Central  Mixing  Plant  to  All  Parts  of 
Extended  Job — Lumber  Pre-Sawed  to  Standard  Sizes  in  Mill  on  Works 

By  Samuel  H.  Lea 

Assistant  Engineer.  Cradock  Housing  Development,  Portsmoutli.  Va. 


CRAWX.ER  TRACTORS  HAUL  MIXED  CONCRETE  AS  FAR  AS  1750  FEET  ON  UNITED  STATES  HOUSING  DEVELOPMENT 


the  Virginian  R.R.  and  the  Portsmouth-Gilmerton  trol¬ 
ley  line.  In  addition  to  the  permanent  housing  build¬ 
ings,  there  were  many  temporary  buildings,  such  as 
bungalows  and  mess  halls  for  the  administrative  force, 
barracks,  kitchens,  mess  halls  and  canteens  for  the 
laborers,  sawmills,  storage  buildings  and  hospitals. 

Convenience  of  transportation  in  the  site  was  facili¬ 
tated  by  the  location  of  the  main-line  railway.  A  loop 
track  from  the  Virginian  R.R.  extends  through  the 
project  for  2.6  miles,  including  sidings  and  spurs. 
Material  brought  in  could  be  run  around  this  loop  and 
discharged  at  convenient  places,  from  which  it  was  de¬ 
livered  to  the  job  by  trucks,  tractors  and  horse-drawn 
wagons.  Temporary  roads  were  built  to  take  care  of 
this  traffic,  and  preliminary  surfacing  was  also  placed 
on  the  permanent  roads.  About  4000  cu.yd.  of  road 
metal,  comprising  slag  and  stream  and  pit-run  gravel, 
was  used  for  surfacing  the  main  thoroughfares  through 
the  project.  Most  of  the  temporary  roads,  made  at 
an  early  period  upon  the  natural  surface,  were  of  gravel 
or  slag,  forming  a  solid  bed  during  the  rainy  period. 
They  were  located  outside  of  the  regular  roadway,  to 
be  out  of  the  way  of  grading  operations,  sewers  and 
water  lines. 

On  streets  where  the  utilities  had  been  installed  and 
where  settlement  of  the  trenches  w'as  anticipated,  the 
roadways  were  graded  to  subgrade,  and  the  permanent 
paving  was  delayed.  Where  concrete  pavement  is  to  be 
constructed  the  roadway  was  excavated  to  a  depth  of  6 
in.  below  subgrade.  A  layer  of  furnace  slag  was  placed 
in  the  excavation  and  rolled  until  the  surface  was  even 
with  the  subgrade.  This  temporary  pavement  is  used 
for  traffic  and  serves  as  a  sub-base  for  the  later  con¬ 
crete  pavement. 

One  of  the  first  applications  of  labor-saving  methods 
was  in  the  unloading  of  the  lumber.  Freight  car.' 
loaded  with  lumber  were  switched  on  a  spur  track,  and 


Labor  was  the  element  hardest  to  get  in  the  con¬ 
struction  of  the  United  States  housing  project  at 
Cradock,  Va.,  which  was  started  last  summer,  to  provide 
homes  for  workers  in  the  nearby  Norfolk  Navy  Yard. 
For  that  reason  a  special  effort  was  made  to  utilize  all 
possible  labor-saving  devices  and  machinery,  so  that 
the  men  who  could  be  obtained  would  be  employed  most 
effectively.  This  application  of  machinery  extended 
from  the  unloading  of  material  to  the  digging  of  the 
service  trenches,  but  its  most  novel  manifestation  was 
the  extensive  use  of  the  small  tractor  of  the  track-laying 
or  “crawler”  type  to  haul  concrete  from  the  central 
concreting  plant  and  to  do  all  manner  of  odd  jobs  of 
haulage  around  the  works. 

The  original  plans  at  Cradock  contemplated  sufficient 
houses  for  5000  persons.  After  the  armistice  was 
signed  it  was  decided  to  build  662  houses,  including 
seven  apartment  buildings  and  93  portable  houses.  All 
of  these  houses,  together  with  the  streets,  roads,  pave¬ 
ments  and  public-service  appurtenances,  had  to  be  built 
on  virgin  ground  on  a  site  of  about  400  acres  adjacent  to 
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collapsible  platforms  were 
erected,  one  a^rainst  either  side 
of  the  car  door.  These  plat¬ 
forms  were  made  of  2  x  4-in. 
lumber  about  the  width  of  a 
lumber  truck,  with  the  floor  a 
few  inches  higher  than  the 
truck  floor.  A  truckload  of 
lumber  unloaded  from  the  car 
to  each  platform  projected 
about  3  ft.  beyond  the  end  of 
the  platform.  The  lumber 
truck  had  flat  floors  with  roll¬ 
ers  of  3-in.  iron  pipe  extend¬ 
ing  across  the  floor  at  inter¬ 
vals  of  about  3  ft.  These  roll¬ 
ers  w’ere  embedded  so  as  to 
leave  their  tops  about  1  in. 
above  the  floor.  In  loading, 
the  truck  was  backed  under 
the  projecting  end  of  the 
pile  of  lumber  which  covered  the  nearest  floor  roller; 
the  truck  was  moved  back  until  the  lumber  was  fully 
loaded ;  the  platform  collapsed  during  the  operation  and 
fell  to  the  ground,  to  be  rebuilt  for  the  next  load,  leav¬ 
ing  the  lumber  load  on  the  track.  The  side  of  the  cer 
held  the  lumber  in  place  while  the  truck  was  backing 
under.  When  the  truck  loaded  with  lumber  reached 
its  destination,  it  was  stopped  at  the  required  place,  and 
was  then  started  suddenly  and  moved  forward  a  few 
feet,  which  caused  the  load  to  shift  backward  a  short 
distance.  The  operation  was  repeated  a  few  times  and 
the  truck  was  out  from  under  the  load  ready  for 
another  trip. 

In  getting  the  material  around  the  job,  the  tractors 
which  are  seen  in  the  views  were  useful.  One  view 
shows  trucks  with  three  loads  of  lumber.  Such  a  train 
would  make  an  average  speed  of  six  miles  an  hour  along 
the  temporary  roads  at  the  project.  The  same  tractors 
W'ere  used  for  moving  freight  cars  along  the  railroad 
track  during  the  early  part  of  the  work  before  a  loco¬ 
motive  was  available.  A  log  chain  10  or  12  ft.  long 
was  used  for  coupling  the  car  to  the  tractor,  which 
traveled  close  beside  the  track.  One  loaded  freight  car 
or  two  empties  constituted  a  load.  In  one  case  a  10 
X  12-ft.  shack  mounted  on  6  x  8-in.  skids  w’as  carried 
.several  hundred  yards  by  three  tractors  traveling  tan¬ 
dem. 

The  same  tractors  were  used  in  clearing  up  the 
project  before  the  construction  started.  They  pulled 
down  and  removed  small  trees  and  stumps  and,  as  shown 
in  one  of  the  views,  were  used  to  drag  plows.  Trees 
up  to  3  in.  in  diameter  were  first  cut  around  the  roots, 
and  a  log  chain  w’as  attached  to  the  trunk  several  feet 
from  the  ground.  The  other  end  of  the  chain  was 
hooked  to  a  tractor  which  pulled  down  the  tree  and 
dragged  it  away.  In  plowing,  the  tractor  was  attached 
to  the  plow  by  a  long  chain. 

Pre-sawed  material  was  used  in  all  the  buildings, 
which  were  of  frame  throughout.  The  sawmill  was 
equipped  with  swing  saws  which  could  be  turned  to 
any  required  angle  for  making  square  or  mitered  cuts 
of  framing  lumber  and  for  the  interior  and  e.xterior 
trim  of  the  buildings. 

From  four  to  six  pieces  would  be  sawed  at  the  same 
time.  Pieces  of  lumber  ready  for  use  were  passed  from 
the  saws  through  the  mill  door  onto  the  truck  or  trailer. 


Each  mr.chine  saw  W’as  driven  by  an  independent  elec¬ 
tric  motor.  The  mill  supplied  material  for  framing 
and  for  trim  for  from  10  to  15  houses  per  day. 

Concrete  for  the  foundations  of  the  buildings  and  for 
such  other  uses  as  w^ere  required  w’us  made  at  a  central 
mixing  plant  and  hauled  to  the  place  in  special  carts  by 


DETAILS  OF  CART  LV  WIIKUI  t'O.N<’HETE  IS  TARRIED 
TO  WORK 

the  same  tractors.  These  carts,  a  drawing  of  which 
is  seen  above,  have  interior  paddles  which  agitate  the 
concrete  during  transportation  and  keep  it  in  shape  for 
use  when  delivered.  The  mixer,  which  is  electrically 
driven,  is  upon  an  elevated  platform,  the  concrete  being 
discharged  by  gravity  into  the  wagon. 

The  aggregates  are  taken  from  open-top  freight  cars 


PLOWING  FOR  A  HOUSING  DEVELOPMENT  AVITH  A 
TRACTOR  FOR  A  MULE 


L. 


distance  of  1750  ft.  was  traveled,  making  a  total  of 
3500  ft.  for  the  round  trip,  which  required  10  minutes. 
This  included  time  taken  for  loading  and  placing  the 
concrete  after  mixing. 

Trenches  for  sewers  and  water  mains  were  dug  both 
by  hand  and  machine.  The  deeper  trenches  were  mostly 
excavated  by  hand,  because  the  sides  w'ould  cave  so 
quickly  behind  the  machine  that  the  sheeting  could  not 
be  placed  and  secured.  This  rapid  caving  was  caused  by 
the  vibration  of  the  heavy  machine  on  the  soft  ground. 
At  depths  of  from  4  to  7  ft.,  however,  the  machine  was 
successfully  operated,  and  a  good-sized  gang  was  kept 
bu.sy  laying  pipe  behind  it. 

Roadway  grading  was  done  with  an  elevating  grader 
drawn  by  16  horses.  The  excavated  material  is  loaded 
into  bottom  dumping  wagons  and  hauled  to  low  places 
for  filling.  Only  short  runs  can  be  made  without  turn¬ 
ing,  so  conditions  w'ere  not  particularly  favorable  for 
this  method  of  grading. 

The  average  day’s  work  is  225  cu.yd.  of  earth  in  cuts 
from  4  to  12  in.  in  depth,  and  the  cost  is  about  $1 
per  cubic  yard  of  earth  removed. 

The  Cradock  development  was  in  charge  of  the  United 
States  Housing  Corporation.  George  B.  Post  &  Sons, 
of  New  York,  prepared  the  general  architectural  plans 


TRACTOR-DR.\WN  CONCRETE  CARTS  REING  FILLED  AT 
CENTRAL  MIXING  STATION 

in  a  clamshell  bucket  operated  by  a  steam  derrick,  and 
are  deposited  in  bins  above  the  mixer  or  in  nearby  stock¬ 
piles.  Cement  is  carried  from  the  adjacent  storage 
room  to  the  mixer  platform  by  an  electrically  operated 
endless  chain  elevator.  The  loaded  concrete  w^agons 
are  hauled  one  or  tw’o  at  a  time  to  place  by  the  tractors, 
and  the  concrete  is  deposited  through  a  small  chute, 
showm  in  one  of  the  views.  The  concrete  is  kept  stirring 
during  the  trip  by  the  agitator,  which  is  operated  by 


ELEVATING  GRADER  PULLED  BY  SIXTEEN  HORSES 
JIAKTNG  NEW  STREETS 


for  the  project.  Hill  &  Ferguson,  of  New  York,  w^ere 
the  supervising  engineers  until  Jan.  1,  1919,  when  G. 
C.  &  A.  E.  Wheeler,  of  New  York,  took  over  that  end 
of  the  work.  The  Hegeman-Harris  Co.,  Inc.,  of  New 
York,  is  the  general  contractor;  and  William  Wooley 
is  works  superintendent. 


Water  Treatment  Saves  Lives  and  Money 
Reduction  in  the  annual  typhoid  death  rate  of  54  per 
100,000  at  Columbus,  Ohio,  due  to  the  introduction  of 
a  purified  water-supply,  mean.s  a  financial  saving  of 
$1,188,000  for  2.2  years.  This  estimate  was  given  by 
Prof.  C.  W.  Fould,  of  Ohio  State  University,  in  a  paper 
read  before  the  Engineers’  Club  of  Columbus,  and  was 
based  on  Mr.  Whipple’s  estimate  of  $10,000  loss  to  a 
community  for  each  death  by  typhoid.  A  total  yearly 
saving  per  household  (five  persons)  is  made  up  of  $3 
saving  on  soap,  $17  on  plumbing  and  $15  in  doctor’s 
bills,  funeral  expenses  and  loss  of  time.  Thus,  for  each 
household  there  is  an  average  annual  saving  of  $35  due 
to  the  purifying  and  softening  of  the  city  water. 


DISCHARGING  CONCRETE  FROM  A  WAGON  INTO  HOUSE 
FOOTING  THROUGH  A  CHUTE 

a  lever  attached  to  one  of  the  rear  wheels  of  the  wagon. 
A  M-in.  round  iron  shaft  across  the  wagon  top  is 
mounted  on  trunnions  near  the  end.  Four  iron  paddles, 
Z  x  2  in.,  are  attached  to  the  shaft  and  extend  vertically 
to  within  about  1  in.  of  the  sloping  wagon  bottom.  The 
shaft  is  connected  to  a  collar  on  the  outer  end  of  the 
hub.  As  the  wagon  moves  the  wheel  revolves  and  oper¬ 
ates  the  lever,  which  moves  the  four  iron  paddles  back 
and  forth  through  the  concrete.  On  the  long  runs  a 
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En/arineerinff  Civic  Federation 

Proposed  (IrRanization  of  Engineering  Societies 
Rased  Tpon  Our  Political  System 
of  Representation 

By  W.  L.  Saunders 

Papf  President.  Ameriean  Institute  of  Minine:  Enpineer.s 

The  engineers’  symposium  held  in  the  auditorium 
of  the  Engineering  Societies’  Building  in  New  York 
('ity,  .Mar.  26,  1919,  brings  prominently  before  us  the 
que.stion  whether  or  not  citizens  of  the  United  States, 
engaged  in  engineering  and  other  scientific  pursuits, 
ere  willing  to  organize  for  the  purpose  of  using  the 
influence  of  technical  men  in  civic  affairs.  The  speeches 
and  the  discussions  showed  clearly  that  there  is  some¬ 
thing  wrong  with  the  present  situation,  that  a  great 
opportunity  now  e.xi.'sts  for  the  engineer  to  render  real 
service  to  the  community. 

Dr.  Ricketts,  in  an  address  to  the  Engineering  As¬ 
sociation  of  the  Princeton  Club,  said:  “We  vote,  but 
we  do  not  really  serve  our  community,  state  and  county. 
We  have  been  so  absorbed  in  advancing  the  industries 
with  which  we  have  been  connected  that  we  have  failed 
to  e.xercisa  our  proper  influence  in  behalf  of  the  com¬ 
munity.  We  have  established  splendid  engineering 
schools  where  graduates  are  given  superior  technical 
training,  but  are  not  inspired  by  the  true  .spirit  of 
ser\flce  to  the  commonwealth.’’ 

In  order  to  crystallize  this  subject  into  a  practical 
plan,  it  would  seem  that  the  first  thing  to  do  is  to  get 
together  on  fundamentals.  There  is  much  confusion 
and  .some  difference  of  opinion  as  to  whether  this  move¬ 
ment  should  be  one  of  cooperation  among  engineering 
.societies  or  whether  it  should  take  the  line  of  an  inde¬ 
pendent  organization  of  engineers  and  scientific  men, 
federating  citizens  of  technical  thought  and  training 
into  a  broad,  nation-wide  organization,  planned  in  ac¬ 
cordance  with  American  ideals  and  to  meet  the  condi¬ 
tions  that  exist  in  a  democratic  form  of  government. 

Objects  of  Associations 

Engineering  associations,  national  and  local,  are 
usually  organized  and  directed  for  the  pui-pose  of  ad¬ 
vancing  engineering  knowledge  and  for  the  maintenance 
of  high  professional  standards.  Such  organizations  are 
of  the  greatest  value  and  importance  to  the  profession, 
but  their  very  nature  tends  toward  concentration  upon 
purely  technical  lines  and  to  separation  from  civic  and 
social  duties.  The  highly  trained  civil  engineer  natur¬ 
ally  considers  that  he  is  a  better  judge  of  things  in¬ 
volving  civil  engineering  than  is  any  other  type  of 
engineer.  He  also  considers  his  judgment  superior  to 
that  of  one  of  his  juniors.  If  a  question  is  before  a 
legislative  body,  involving  civil  engineering,  he  would 
not  look  favorably  upon  a  proposition  to  consider  his 
vote  as  only  equal  to  that  of  other  men  in  the  profes¬ 
sion.  He  would  naturally,  and  reasonably,  favor  sub¬ 
mitting  the  question  to  a  body  of  civil  engineers. 

The  conclusion  from  this  premise  leads  to  permitting 
the  engineering  societies  to  take  .separate  action  in  pub¬ 
lic  questions.  The  unfortunate  part  of  this,  however, 
is  that  it  is  neither  wise  nor  effective.  It  does  not  con¬ 
form  to  the  American  system  of  government.  Such  a 
.system  is  fundamentally  one  where  the  man  in  the 
street  has  an  equal  vote  with  the  man  in  the  counting 
house,  even  on  a  banking  question,  and  e.xperience  has 
^hown  over  and  over  again  that  legislative  bodies  aie 


not  influenced  by  banking  associations  when  banking 
questions  are  before  them.  This  may  not  be  right,  but 
it  is  a  fact.  It  was  shown  recently  in  the  case  of  the 
Federal  Reserve  act,  which  was  opposed  by  the  bankers 
and  which  is  now  generally  approved. 

Let  me  illustrate  this  point  in  another  way:  Let  us 
suppose  a  project  to  be  before  a  county  board,  a  state 
legislature,  or  any  governing  body,  involving  the  con- 
.struction  of  either  a  bridge  across  or  a  tunnel  under  a 
stream.  The  civil  engineer  would  perhaps  be  more 
interested  in  a  bridge,  the  mining  engineer  in  a  tunnel. 
The  question  might  appeal  to  the  governing  body  on 
lines  of  general  public  interest;  matters  of  finance  may 
come  in,  so  that  a  decision  rendered  on  broad  grounds 
should  have  its  influences  reach  out  to  lines  of  general 
technical  and  commercial  knowledge, 

An  association  of  technical  men  without  special  pre¬ 
dominance  in  any  branch  of  engineering  is  not  only 
likely  to  do  more  effective  work,  but  its  influence  would 
be  broader.  There  may  be  but  a  few  civil  engineers  in 
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CH.VRT  OF  PROPOSED  SCHEME  OF  REPRESENT.VTIOX 

A.  .4  County  Chairman  for  each  county  in  each  state  and 
territory,  elected  by  the  majority  vote  of  members  who  are  legal 
voters  in  the  county, 

B.  .4.  Councilor  for  each  state  and  territory,  elected  by  the 
majority  vote  of  the  county  chairmen  in  each  state  and  territory. 

C.  .4  President  elected  for  two  years  b>  the  majority  vote 
of  the  councilors. 

.4  Governinp  Council  to  consist  of  the  president  and  the  coun¬ 
cilors,  who  sliall  conduct  all  the  affairs  of  the  organization  and 
who  may  vote  by  letter  ballot. 

Each  county  may  expi'ess  through  a  referendum  in  the  county, 
the  opinion  of  the  county  only  on  any  question,  but  the 
opinion  of  the  organization  can  only  be  e.xpressed  through  a 
referendum  vote  of  all  the  members  of  the  Engineering  Civic 
Federation. 

that  particular  county  or  state,  and  this  small  group, 
acting  in  a  community,  would  not  be  likely  to  have  as 
much  effect  upon  the  governing  body  as  the  more  widely 
distributed  influence  of  a  large  number  of  engineers 
who  might  actually  have  been  reasoned  to  their  position 
by  the  superior  intelligence  of  the  small  body  of  civil  en- 
gineer^.  This  would  be  specially  so  if  the  right  and 
strength  of  the  matter  were  on  the  side  of  this  small 
group. 

Engineering  Societies  Not  Effective 

The  first  reason  why  engineering  societies  are  not 
likely  to  be  effective  as  such  in  public  matters  is  that. 
Their  chief  function  beinff  technical,  they  are  noic  en¬ 
gaged  and  should  continue  to  devote  their  time  and 
energies,  from  the  president  down,  to  the  advancement 
of  scientifir  knowledge,  and  that  if  they  attempt  to 
divert  those  energies  to  public  questions  they  are  likely 
to  do  less  in  this  fundamental  line,  ichich  in  itself  is 
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rf  the  f/reatffif  impnrtovre.  Furthermore,  a  departure 
from  their  true  province  to  one  which  borders  on  poli¬ 
tics  will  threaten  to  disrupt  the  organization. 

It  is  proposed  to  organize  an  Engineering  Civic  Fed¬ 
eration  on  practically  the  same  basis  as  that  on  which 
the  Chamber  of  Commerce  of  the  United  States  has 
been  established  to  represent  business.  Business  men 
have  their  manufacturers’  associations,  their  bankers’ 
clubs,  their  trade  associations,  reaching  into  many 
lines  of  activity.  They  federate  under  the  national 
chamber,  an  organization  which  is  geographically 
widely  distributed,  th^  membership  of  which  comprises 
all  lines  of  business  from  the  head  of  a  large  corpora¬ 
tion  down  to  the  corner  grocer.  When  this  national 
chamber  speaks  it  is  with  the  voice  of  business,  unin- 
lluerced  by  personal  considerations.  It  is  the  popular 
expression  of  the  American  business  world.  Why  not 
have  such  an  expression  from  the  engineering  world? 
If  we  make  the  attempt  let  us  make  it  on  a  broad  and 
not  a  narrow  scale.  Let  us  follow  American  systems. 

The  proposed  Engineering  Civic  Federation  is  based 
in  principle  upon  the  national  political  organizations 
of  the  country.  All  members  living  in  any  county  of 
any  state  elect  a  county  chairman.  The  .several  county 
chairmen  in  each  state  by  majority  vote  elect  a  coun¬ 
cilor;  the  several  councilors  by  majority  vote  elect  a 
president.  There  is  complete  autonomy  in  each  county, 
in  each  state  and  in  the  nation.  Subjects  relating  to 
county  interest  only  should  be  considered  by  the  county 
members  only,  questions  of  state  interest  by  .state  mem¬ 
bers  only,  and  national  questions  by  the  entire  organ¬ 
ization.  The  opinion  of  the  organization  on  public  ques¬ 
tions  should  be  expressed  only  through  a  referendum. 

It  is  proposed  to  elect  Gen.  George  W.  Goethals  presi¬ 
dent.  He  is  retired  from  the  Army  and  is  now  in  civic 
life.  Here  we  have  a  man  of  international  reputation, 
a  great  executive,  through  whom  a  membership  at  $1 
or  $2  each  per  annum  of  from  75,000  to  100,000  technical 
men  might  be  enlisted  for  service.  The  possibilities  of 
such  an  organization  can  scarcely  be  overestimated. 
Annual  meetings  might  be  held  in  Washington,  D.  C.; 
state  meetings  more  frequently  in  each  state,  and 
county  members  might  get  together  at  any  time.  There 
should  be  no  jealousy  excited  among  the  various  en¬ 
gineering  and  scientific  societies  by  such  an  organiza¬ 
tion  as  this.  It  does  not  encroach  upon  their  province. 
On  the  contrary,  it  drairs  a  clear  line  of  distinction 
betu'ceyi  maintaininy  high  professional  standards  and 
federating  technical  men  for  public  service. 

The  engineer  has  no  one  but  himself  to  blame  be¬ 
cause  his  influence  is  so  much  less  than  that  of  the 
lawyer.  He  has  been  too  modest.  He  looks  upon  en¬ 
gineering  as  too  serious  a  thing,  he  hides  his  light  be¬ 
neath  a  bushel,  he  is  too  fond  of  avoiding  the  mire  of 
politics,  giving  too  little  consideration  to  the  fact  that 
politics  enters  into  every  part  of  our  life,  and  that  if 
there  is  a  mire  there  it  is  because  the  men  who  are 
best  fitted  to  clean  it  up  do  not  go  in.  We  have  a  part  to 
play — now’  let  us  play  it.  The  problems  of  civilization 
are  daily  becoming  more  and  more  technical.  The 
United  States  is  the  greatest  industrial  nation  of  the 
world.  It  is  the  engineer  who  has  built  up  this  in¬ 
dustry’.  The  men  who  have  built  it  up  are  best  fitted 
to  conduct  it.  for  engineering  today  is  the  art  of 
organizing  and  directing  men  and  of  unfolding  and 
utilizing  the  w’orks  of  nature  for  the  benefit  of  the 
human  race. 


I’ublic  Works  Department  Would  Spend 
Over  $125,000,000  Annually 

The  accompanying  tabic  shows  the  annual  disburse¬ 
ments  for  four  years  of  some  of  the  princip-' 
bureaus  of  the  Federa'  Government  which  it  is  proposed 
to  bring  together  under  control  of  a  Federal  Depar’- 
ment  of  Public  Woiks.  (See  Engineering  News-K^co,(i 
of  Apr.  10.  1919.  p.  722.)  The  figures  for  the  ex¬ 
penditures  for  1918  are  not  yet  available,  but  an  in¬ 
crease  of  great  importance  is  the  appropriation  for 

-W’M’.vL  nisiu  Hsi;Mi'\  i  s  nv  fkddh  vi.  oovi'hxmknt  hchkafs 
rHIFFI.V  KNG.AGFl)  IN’  FNGINKKIUNG  WORK 


IQU 

1915 

1916 

1917 

Tre  xs’inj  Ih  txirtno  iit 

Public  Health  Service.  .  . 

$2,264,676 

$2,767,820 

$2,839,017 

$3,045,598 

SutxTvising  .\rchitort 

15.969,670 

19,953,643 

16,621,567 

17,878,023 

n*/jr  Dfp  trtrfi*  fit 

Piiblir  HuiMings  and  Cinniiuls 

427.097 

404,166 

408,801 

41  1,189 

Hivi  rs  and  Harbors . 

49,921.592 

46,833,914 

32,450,301 

30,487,599 

InUTitir  Department 

(leological  Survev . 

1.368,544 

1,361,842 

1,378,641 

1,342,279 

Reclaniation  Service . 

7.709.350 

12,091,685 

5,891,614 

4,993,732 

Bureau  of  Mines . 

660,509 

710,307 

681,681 

815,156 

Alaskan  Engini  i  ring  Com- 

mission . . 

2,000,000* 

8,647,620* 

Department  of  Con  merce 

Bureau  of  .''tandanls . 

595,469 

634,303 

790,169 

784,693 

Bureau  of  I.igtithouses . 

5,731,075 

5,607,966 

5,722,146 

5,861,511 

Coast  and  (.ietxletic  Survey.. . 

999,375 

1,095,301 

1,178,860 

1,229,288 

Devartment  <>/  A<P'iru.tiire 

Bureau  of  Public  Roads . 

225,282 

267,241 

442,843 

503,325 

Weather  Bureau . 

1,548,936 

1,348,087 

1,324,627 

1,406,071 

Forest  Service . 

3,201,718 

3,580,508 

3,286,086 

2,91 3,74'* 

Panama  Cana. . 

34,826,941 

9,187,042 

17,503,728 

19,262,791 

Totals . 

125,450,534 

125,843,825 

99,167,701 

90,935  Cl 

*  .Appropriations. 

Federal  aid  to  state  road  construction,  expended  unde, 
direction  of  the  Bureau  of  Public  Roads.  The  approp.i 
ation  for  the  coming  year  for  this  purpose  is  $1C0, 
000,000. 

If  the  above  rate  w’ere  to  continue,  the  total  expendi¬ 
tures  of  the  proposed  Department  of  Public  Works  would 
probably  be  in  the  neighborhood  of  $250,000,000 — a 
greater  amount  than  w’as  disbursed  by  any  department 
of  the  Government  prior  to  the  war. 


Compression  Tests  Show  Effect  of  Silt 

Results  of  compression  tests  of  portland  cement 
mortars  and  concrete  containing  various  percentages  of 
silt,  made  by  A.  C.  Alvarez  and  J.  R.  Shields,  are  pub¬ 
lished  in  a  bulletin  issued  by  the  University  of  Cali¬ 
fornia,  Berkeley,  Cal. 

In  discussing  the  results  of  the  recent  tests,  the 
authors  offer  explanations  of  the  observed  fact  that  in 
general  the  strength  of  all  mortars  decreased  w’ith  in¬ 
crease  in  percentage  of  silt;  but  up  to  of  silt  this 
decrease  in  strength  averaged  only  about  4.5%;  the 
decrease  in  strength  jumped  to  an  average  of  15%  for 
the  addition  of  14^c  of  silt.  The  strength  of  1  :  2  :  4 
concrete  increased  when  silt  was  added ;  the  more  so 
the  greater  the  percentage  of  silt,  14%  increasing  the 
strength  about  15 ‘‘r.  The  leaner  the  mixture,  the 
greater  is  the  percentage  of  silt  which  may  be  added 
with  beneficial  results. 

It  is  concluded  from  the  results  of  the  tests  that 
neither  the  injury  to  mortar  nor  the  benefit  to  concrete 
due  to  the  presence  of  14 ':r  of  silt  is  great.  Such  an 
amount  of  silt  would  be  valuable  to  make  mortar  or 
concrete  less  permeable  to  water.  The  word  silt  refers 
to  very  fine,  inert  particles  of  durable  minerals  that  have 
no  chemical  action  on  portland  cement 
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How  to  Design  Concrete  Mixtures 

Proper  Proportions  Can  Be  Determined  for  Different  Kinds  of  Material — New  Theories  Regarding 
Aggregate  (irading  Advanced  by  D.  A.  Abrams  as  Result  of  Tests 


Proportioning  concrete  on  an  arbitrary  volu¬ 
metric  ratio  of  the  elements  is  a  practice  of  long 
standing.  Probably  90''f  of  the  concrete  made  today  is 
specified  to  be  a  1:2:  4  mix,  regardless  of  the  material 
that  makes  the  concrete.  But  for  some  years  past  a 
number  of  experimenters  have  been  studying  the  make¬ 
up  of  concrete  in  the  hope  of  discovering  some  more 
rational  method  of  proportioning  which  will  take  into 
account  the  properties  of  the  aggregate  and  the  strength 
to  be  desired.  Prominent  am.ong  such  investigators  is 
Prof.  Duff  A.  Abrams  of  the  Structural  Materials  Re¬ 
search  Laboratory  of  the  Lewis  Institute,  Chicago.  In 
the  past  three  years  this  laboratory  has  made  some 
50,000  tests  in  the  study  of  proper  proportioning,  as  a 
result  of  which  Professor  Abrams  has  deduced  a  ra- 
ticnai  iheory  which  permits  8000 
the  design  of  a  concrete  mix¬ 
ture  from  the  particular 
aggregate  available.  H  i  s 
theories  were  advanced  in  a 
paper  read  before  the  Port¬ 
land  Cement  Association  in 
December,  1918,  and  have  now 
been  issued  as  Bulletin  1  of 
the  Structural  Materials 
Research  Laboratory  of  the 
Lewis  Institute.  They  are  so 
important,  however,  that  they 
are  given  in  considerable  de¬ 
tail  in  this  article. 

Experience  has  shown  that 
the  ordinary  volumetric  pro¬ 
portioning  is  far  from  satis- 
factory.  The  Chicago 
experiments  further  showed 
that  other  methods  advanced 
are  subject  to  serious  limita¬ 
tions.  They  found,  for  in¬ 
stance,  that  the  maximum  strength  of  concrete  does 
not  depend  on  either  an  aggregate  of  maximum  density 
or  a  concrete  of  maximum  density,  and  that  the  methods 
which  have  been  suggested  for  proportioning  con¬ 
crete  by  straight  sieve  analysis  of  aggregate  are 
based  on  an  erroneous  theory.  Furthermore,  the  tests 
emphasized  what  has  been  the  growing  impression  in 
the  pa.'^t  few  years  that  proper  attention  has  not  been 
given  to  the  water  content  of  a  concrete  mixture.  As 
noted  in  Professor  Abrams’  paper  in  Engineering  Neics- 
Record  of  May  2,  1918,  p.  873,  the  tests  show  that  very 
small  variations  in  water  content  produce  more  im¬ 
portant  variations  in  the  strength  and  other  properties 
of  concrete  and  similar  changes  in  other  ingredients. 

Fundamentally,  the  main  principles  of  Professor 
Abrams’  theory  are  as  follows:  (1)  With  given  con¬ 
crete  materials  and  conditions  of  test,  the  quantity  of 
mixing  water  used  determines  the  strength  of  concrete 
so  long  as  the  mix  is  of  a  workable  plasticity;  (2)  a 
measurement  of  aggregate  grading  on  a  sieve,  giving 
rise  to  a  function  known  as  the  “fineness  modulus’’  of 
the  aggregate,  is  of  the  greatest  importance  in  propor¬ 
tioning  a  mixture. 


As  corollaries  to  these  main  principles,  it  is  stated 
that  the  aggregate  grading  which  produces  the  strong¬ 
est  concrete  is  not  that  giving  the  maximum  density — 
that  is,  the  lowest  voids.  A  grading  coarser  than  that 
giving  maximum  density  is  necessary  for  highest  con¬ 
crete  strength.  The  shape  of  the  particle  and  the  qual¬ 
ity  of  the  aggregate  have  less  influence  on  concrete 
strength  than  has  been  hitherto  reported.  There  is  an 
intimate  relation  between  the  grading  of  the  aggregate 
and  the  quantity  of  water  required  to  produce  a  work¬ 
able  concrete.  - 

The  effect  of  water  on  the  mix  was  shown  in  the 
article  in  Engineering  Newi^-Record  of  May  2,  1918. 
Tests  represented  by  the  diagram  in  Fig.  1  demonstrate 
that  so  long  as  the  mix  is  workable,  compressive 


strength  of  the  concrete  is  a  function  of  the  ratio  of 
the  volume  of  water  to  the  volume  of  cement  in  the 
batch — that  is,  the  formula  S  =  A/B^  is  generally  ap¬ 
plicable,  where  S  is  the  compressive  strength  of  the  con¬ 
crete,  X  is  the  ratio  of  the  volume  of  water  to  the  vol¬ 
ume  of  cement,  and  A  and  B  are  constants  whose  values 
depend  on  the  quality  of  the  cement  used,  the  age  of  the 
concrete,  curing  conditions,  etc.  For  the  tests  in  ques¬ 
tion  this  formula  becomes  S  —  14,000/7'‘. 

The  strength  of  the  concrete  responds  to  changes  in 
water  regardless  of  the  reason  for  these  changes.  The 
water  ratio  may  be  changed,  due  to  any  of  the  following 
causes:  (1)  Change  in  mix  (cement  content)  ;  (2) 
change  in  size  or  grading  of  aggregate;  (3)  change  in 
relative  consistency;  (4)  any  combination  of  1  to  3.  It 
should  not  be  concluded  that  the  tests  indicate  that 
lean  mixtures  can  be  substituted  for  richer  ones  without 
limit.  The  limitation  is  the  necessity  of  using  sufficient 
water  to  secure  a  workable  mix.  Therefore,  according 
to  Professor  Abrams,  the  problem  of  designing  con¬ 
crete  mixes  resolves  itself  into  the  following:  To  pro¬ 
duce  a  workable  concrete  which  has  a  given  water  ratio, 
using  a  minimum  quantity  of  cement,  or  the  converse, 


FIG.  1.  RELATION  BETWEEN  CONCRETE  STRENGTH  AND  WATER  CONTENT 
Twenty-eight-day  compression  tests  on  6  x  12-inch  cylinders. 


c 


10  produce  a  workable  concrete  with  a  minimum  water  be  only  devices  which  enable  the  accomplishment  of  the 
ratio  using  a  given  quantity  of  cement.  The  method  of  above  mentioned  results. 

securing  the  best  grading  of  aggregate  and  the  use  of  In  further  investigation  of  the  aggregate,  the  func- 
the  driest  concrete  which  is  workable  are  thus  seen  to  tion  called  the  “fineness  modulus”  was  set  up.  In  brief, 

100 - [- - — - - - 9-s;— - ^ _  this  modulus  is  the  sum  of  the  percentages  of  the  ag- 

I  i  }  gregate  in  a  certain  type  of  sieve  analysis  divided  by 

>^o  -  V  I  I  ^  :V - 1 - 100.  The  sieve  analysis  is  determined  by  using  the  fol- 

\  I  ' _ lowing  sieves  from  the  Tyler  standard  series:  100, 

X  \  I  i  j  1  i  48,  28,  14,  8,  4,  i!-in.,  ii-in.,  and  li-in.  These  sieves  are 

§  70 - ^  — I — — * — 1 — ^ ‘ - - —  made  of  square-mesh  wire  cloth.  Each  sieve  has  a  clear 

^  I  ^\l  1  '  I  I  I  l\i  '  opening  just  double  the  width  of  the  preceding  one.  The 

I  £0  j  j  •  I  :  i  ;  V  V  e.xact  dimensions  of  the  sieves  and  the  method  of  de- 

^  5Q  _ _ 1 _ !  J _ I _ I  i\i  \ _ termining  the  fineness  modulus  are  found  in  Table  I. 

w  I  j  1  i  !  I  '  I  noted  that  the  sieve  analysis  is  expressed  in 

3  40 - -j — — 1^  T  f - -  terms  of  the  percentages  of  the  material  by  volume  or 

_ _ I  \  !  I  !  I  i  j  \\  w'eight  coarser  than  each  sieve.  A  well  graded  torpedo 

^  I  [  !  Nr  I  j  I  sand  up  to  No.  4  sieve  will  give  a  fineness  modulus  of 

S20 — — J _!  '  I  !  '  .  Vv  . _  about  3;  a  coarse  aggregate  graded  4-li  in.  will  give  a 

^  I  !  I  ^NJ  I  '  i  I  fineness  modulus  of  about  7 ;  a  mixture  of  the  above 

^  ~ —  1'  ^ ' - materials  in  proper  proportions  for  a  1:  4  mix  will  have 

^1 _ j  !  1  !  1  I  1  I  !  !  X  a  fineness  modulus  of  about  5.80.  A  fine  sand  such  as 

drift  sand  may  have  a  fineness  modulus  as  low  as  1.50. 

In  explaining  the  use  of  the  fineness  modulus.  Pro¬ 
fessor  Abrams  continues  as  follows : 

There  is  an  intimate  relation  between  the  sieve  analysis 
curve  for  the  aggregate  and  the  fineness  modulus;  in  fact, 
the  fineness  modulus  permits  the  proper  interpretation  of 
the  sieve  analysis  of  an  aggregate.  If  the  sieve  analysis 
of  an  aggregate  is  platted  in  the  manner  indicated  in  Fig. 
2,  that  is,  using  the  per  cent  coarser  than  a  given  sieve  as 
ordinate,  and  the  sieve  size  (platted  to  logarithmic  scale) 
as  abscissa,  the  fineness  modulus  of  the  aggregate  is  meas¬ 
ured  by  the  area  below  the  sieve  analysis  curve.  The  dotted 
rectangles  for  aggregate  “G”  show  how  this  result  is  se¬ 
cured.  Each  elemental  rectangle  is  the  fineness  modulus  of 
the  material  of  that  particular  size.  The  fineness  modulus 
of  the  graded  aggregate  is  then  the  summation  of  these 
elemental  areas.  Any  other  sieve  analysis  curve  which  will 
give  the  same  total  area  corresponds  to  the  same  fineness 
modulus  and  will  require  the  same  quantity  of  water  to 
produce  a  mix  of  the  same  plasticity  and  gives  concrete 
of  the  same  strength,  so  long  as  it  is  not  too  coarse  for  the 
quantity  of  cement  used. 

Fineness  Modulus  Strength  Relation  for  Concrete 

Many  separate  series  of  tests  have  shown  that  for  a  given 
plastic  condition  of  concrete  and  the  same  mix  there  is  an 
intimate  relation  between  the  fineness  modulus  of  the  ag¬ 
gregate  and  the  strength  and  other  properties  of  the  con¬ 
crete.  We  have  seen  that  the  reason  for  this  result  is 
found  in  the  fact  that  the  fineness  modulus  simply  reflects 
the  changes  in  water-ratio  necessary  to  produce  a  given 
plastic  condition. 

Figs.  3  and  4  give  the  results  of  certain  compression 
tests  which  bring  out  the  relation  between  the  strength  of 
the  concrete  and  the  fineness  modulus  of  the  aggregate.  It 

c4000| - 1 - 1 - i - i - -T - T  — I 


100  4ft  26  14  8  4  i  I 

Sieve  Size  (Loq.  Scale) 

FIG.  2.  .METHOD  OF  PLOTTING  SIEVE  ANALYSIS  OF 
-  AGGREG.VTES 

Sieve  analy.si.s  e\irve.<!  for  aggregates  B,  E  and  G  in  Table  I 


TARI.E  I.  METHOD  OF  CALCUL.VTING  FINE.NESS  MODULUS  OF 
AGGREGATES 

Sieves  commonly  known  as  the  Tyier  standard  sieves;  each  sieve  has  a  clear 
opening  just  double  that  of  the  preceding  one. 

The  sieve  analysis  may  be  expressed  in  terms  of  volume  or  weight. 

The  iinencss  modulus  of  an  aggregate  is  the  sum  of  the  percentages  given  by  the 
sieve  analysis,  divided  by  100. 


Sieve  .Analysis  of  .Aggregates 
Per  Cent,  of  Sample  Coarser  Than  a  Given  Sieve 

Sand  Pebbles  Concrete 

Me-  Me-  .Aggre- 

Fine  dium  Coarse  Fine  dium  Coarse  gate 
(.A)  (B)  (C)  (D)  (E)  (P’)  (G)* 


Size  of 

.Square  Opening 


100-mesh .  0  0058  0.147 

48-me8h .  0.0116  0  295 

28-me8h .  0.0232  0.59 

l^inesh .  0  046  1.17 

8-mesh .  0 . 093  2 . 36 

4-inesh .  0.185  4.70 

l-in .  0  37  9  4 

J-in .  0.75  18.8 

;U-in .  15  38  I 

Fineness  Modulus . 


*  Concrete  aggregate  ‘‘G”  is  made  up  of  250ci  of  sand  “B"  mixc<l  with  75%  of 
pebbles  "E.”  Ivluivalent  gradings  would  be  secured  by  mixing  33%  sand  “B  " 
with  67o;  coarse  pebbles  "F";  28%  ".A”  with  7?;.  "P',"  etc.  The  proportion 
coars'T  than  a  given  sieve  is  made  up  by  the  addition  of  these  pcreentag<'S  of  the 
corre.-ipon  iing  size  of  the  constituent  materials. 
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Fineness  Modulus  of  Aggregate 
RELATIO.N  BETWEEN  STRENGTH  OF  CONCRPTf 
AND  FINE.NESS  MODULUS  OP'  AGGREGATE 
P'OR  DIFFERENT  MIXES 
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Fineness  Modulus  of  Aggregate 

FIG.  4.  RELATION  BETWEEN  STRENGTH  OF  CO.Nt'RETl 
AND  FINENESS  MODULUS  P'OR  DIFP'ERENT  SIZES 
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will  l)e  noted  from  F'ip:-  -I  that  a  separate  curve  may  be 
drawn  for  each  mix.  In  each  case  there  is  a  steady  increase 
in  the  compressive  stren>;th  of  the  concrete  as  the  fineness 
modulus  of  the  afrfrrefrate  increases,  until  a  certain  value 
is  reached  which  corresponds  to  a  maximum  point.  It  will  be 
noted  also  that  this  maximum  point  corresponds  to  hij'her 
and  higher  values  of  fineness  modulus  as  the  quantity  of 
cement  in  the  mix  is  increased.  In  other  words,  the  maxi¬ 
mum  strength  comes  at  a  fineness  modulus  of  about  5.80 
for  the  1 :  9  mix  and  about  6.40  for  the  1 :  4  mix.  In  these 
tests  the  different  values  of  the  fineness  modulus  were  se¬ 
cured  by  usinjr  a  preponderance  of  the  coarser  sizes,  but  in 
all  cases  maintaining  the  same  limiting  size,  that  is,  l.\ 
inches. 

In  I<'ig.  4  is  found  a  similar  relation  between  the  strength 
end  the  fineness  modulus,  except  that  no  maximum  point  is 
found.  This  condition  arises  from  the  fact  that  the  maxi¬ 
mum  size  of  the  aggregate  is  increasing  without  changing 
the  type  of  the  sieve  analysis  curve,  consequently  the  fine¬ 
ness  modulus  strength  curve  continues  to  rise  indefinitely. 
The  height  to  which  the  curve  rises  is  limited  only  by  the 
maximum  size  of  aggregate  which  may  be  used.  It  is  im¬ 
portant  to  note  that  there  is  no  conflict  between  the  indi¬ 
cations  of  Figs.  3  and  4. 

A  given  value  for  the  fineness  modulus  of  an  aggregate 
can  be  secured  with  any  combination  of  percentages  in  the 
sieve  analysis  which  gives  the  same  total ;  consequently,  an 
infinite  variety  of  gradings  may  be  found  which  give  ag¬ 
gregate  of  the  same  concrete  strength.  Table  II  gives  the 


Oraphii'al  t-L-presentation  of  Table  III.  Based  on 
-•^and  anil  pidible  aKK>‘eKate. 


TABLE  II  EFFECT  OF  GKADINf!  OF  AC.C.IIEC.ATES  OX  THE 
STHEXGTM  OF  CONCKETE 

Conipre.ssion  trsts  of  6  by  12-in.  roncrete  oylindrrs.  Mix  1:5  by  volume;  age 
at  test.  28  days;  stored  in  damp  sand;  tested  damp. 

.Aggregates — sand  and  j)ebble.s  from  Elgin,  111.  .Aggregates  were  sereened  to 
different  .sizes  and  reeonibined  to  eonforrii  to  predeterniineil  sieve  analyses. 

tsaine  quantity  of  water  was  used  in  all  specimens  of  a  given  eonslsteney.  The 
I  I09c)  consistency  contains  IflCc  more  watiT  than  the  lOfK,,. 

Each  value  in  the  strength  tests  the  average  from  5  ti'sts  made  on  different 
days 


Compressive 
Surface  Area  Strength  of 
of  -Aggregate  Conereteat 
Sq.In.  28  Day.s 
(Lb.  per  .Scj  ln. 
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73 

59 

40 

0 

6 

04 

1,315 

20  2 

3,000 

2.580 

273 

00 

05 

88 

80 

76 

73 

61 

32 

0  . 

6 

04 

911 

13  9 

2,950 

2.740 

274 

00 

85 

81 

78 

75 

73 

66 

56 

0 

6 

04 

1,992 

31  3 

2,680 

2.440 

275 

100 

03 

82 

73 

73 

73 

63 

47 

0 

6 

04 

1,076 

16  7 

2,820 

2.620 

276 

100 

100 

ICO 

92 

81 

60 

45 

26 

0  . 

6 

04 

390 

5  6 

3,040 

2,780 

277 

100 

08 

95 

90 

80 

60 

50 

31 

0  . 

6 

04 

557 

8  3 

2,900 

2,770 

278 

100 

09 

96 

92 

84 

55 

50 

28 

0 

6 

04 

483 

7  0 

2,940 

2,750 

270 

100 

09 

96 

91 

80 

50 

50 

38 

0 

6 

04 

514 

7  6 

3,080 

2,750 

280 

08 

84 

84 

84 

84 

57 

57 

57 

0 

6 

04 

1,276 

19  7 

3,000 

2,780 

281 

00 

08 

01 

86 

80 

76 

38 

38 

0  . 

6 

04 

701 

10  4 

2,940 

2,700 

282 

00 

98 

91 

86 

80 

76 

46 

30 

0 

6 

04 

697 

10  2 

3,020 

2,660 

283 

00 

98 

91 

86 

80 

76 

61 

15 

0 

6 

04 

689 

10  1 

2,930 

2,670 

284 

00 

98 

91 

85 

80 

76 

67 

8 

0 

6 

04 

685 

9  9 

2,970 

2,630 

■Averape 

6 

04 

904 

13  8 

2,990 

2,690 

Minimum 

value . 

390 

5.6 

2,680 

2,440 

Maximum  value 

1,992 

31  3 

3,300 

2,890 

Mean  variation  from  averape — per  cent. .  .  . 

34  4 

37  2 

3.41 

3  04 

results  of  groups  of  tests  which  bring  out  the  wide  variation 
which  may  be  made  in  the  grading  of  aggregate  without 
producing  any  essential  variation  in  the  concrete  strength. 
Twenty-seven  different  gradings  of  the  same  aggregate  were 
made  up.  These  gradings  covered  the  widest  possible  range, 
but  they  had  one  property  in  common;  that  is,  a  fineness 
modulus  of  6.04.  All  specimens  were  mixed  with  the  same 
quantity  of  cement  and  water.  Separate  sets  of  specimens 
were  made  of  two  different  consistencies. 

Table  II  also  furnishes  some  interesting  data  on  the  sur¬ 
face-area  method  of  proportioning  aggregates.  It  is  seen 
that  there  is  the  widest  variation  in  the  surface  area  of  the 
aggregate  without  any  appreciable  difference  in  the  con¬ 
crete  strength.  Our  studies  have  shown  that  surface  area  is 
not  a  satisfactory  basis  for  proportioning  aggregates. 

On  the  basis  of  the  water  ratio  theory  and  of  the 


TABLE  HI  .MAXIMI  M  BEKMLSSIBLE  VALLES  OF  FINENE.SS  MODULES  OF  AGGKEGATES 


- Size  of  .AKKrepate  — 


Mix  Cern  -.\pg 

0 

28 

0-14 

0-8 

0  4 

0  3* 

0-1 

0-i* 

0  1 

0-1  in  * 

O-U 

0-2  1* 

0-3  in. 

0-4i* 

0-6  in 

-12 

20 

1  80 

2  40 

2  95 

3  35 

3  80 

4  20 

4  60 

5  00 

5  35 

5  75 

6  20 

6.60 

7  00 

9 

30 

1  85 

2  45 

3  05 

3  45 

3  85 

4  25 

4  65 

5  00 

5  40 

5  80 

6  25 

6.65 

7  05 

7 

40 

1  95 

2  55 

3  20 

3  55 

3  95 

4  35 

4  75 

5  15 

5  55 

5  95 

6  40 

6.80 

7  20 

6 

50 

2  05 

2  65 

3  30 

3  65 

4  05 

4  45 

4  85 

5  25 

5  65 

6  05 

6  50 

6.90 

7.30 

-5 

60 

2  15 

2  75 

3  45 

3  80 

4  20 

4  60 

5  00 

5  40 

5  80 

6  20 

6  60 

7.00 

7  45 

-4.  .  . 

70 

2  30 

2  90 

3  60 

4  00 

4  40 

4  80 

5  20 

5  60 

6  00 

6  40 

6  85 

7.25 

7  65 

-3 

85 

2  50 

3  10 

3  90 

4  30 

4  70 

5  10 

5  50 

5  90 

6  30 

6  70 

7  15 

7  55 

8  00 

-2 

.  .  2 

00 

2  70 

3.40 

4  20 

4  60 

5  05 

5  45 

5  90 

6  30 

6  70 

7  10 

7  55 

7  95 

8  40 

2 

25 

3.00 

3.80 

4  75 

5  25 

5  60 

6  05 

6  50 

6  90 

7  35 

7  75 

8.20 

8.65 

9.  10 

*  C'on.'iidi  red  as  “half-size”  sievi*;  not  used  in  eomputinR  fineness  modulus 

For  mixi  s  other  than  tho^e  iriven  in  the  fable,  use  the  values  for  the  next  leaner  mix 

For  maximum  ^izl  s  of  apirreKiite  othi  r  than  those  piver.  in  the  table,  use  the  values  for  the  next  smalli  r  size 

Fine  apprepate  ineludes  all  material  fim  r  than  No.  4  sieve;  coarse  apprepute  includes  all  material  eoarw  r  than  the  No. 4 sieve.  Mortar  is  a  mixture  of  cement,  water 
and  fine  apprepate 

This  table  is  based  on  the  requirements  for  sand-and-pebble  or  pravel  apprepate  composed  of  approximately  spherical  particles,  in  ordinary  uses  of  concrete  in 
reinforeetl-conerete  strueturis  For  othi  r  mati  rials  and  in  other  classes  of  work  the  maximum  p<>rmis8ible  valuis  of  fineness  modulus  for  an  apprepate  of  a  piven  size 
is  subieet  to  the  fcdlowinp  eorreetions: 

( 1)  If  crushed  stone  or  slap  is  u.si'd  as  coarse  apprepate,  reduce  values  in  table  by  0.25.  For  crushed  material  consisting  of  unusually  flat  or  elongated  partieles 
reduce  values  by  0  40 

(2)  Lor  (lebbles  consistiep  of  flat  partieh-s,  reduce  valuis  by  0.25. 

(3)  If  stone  screeninps  are  u.sed  as  fine  apprepate,  reduce  values  by  0.25 

( q  For  the  top  course  in  concrete  roads,  reduce  the  values  by  0.25  If  finishinp  is  done  by  mechanical  means,  this  reduction  need  not  be  made. 

( 5)  In  work  of  massive  proportions,  such  that  the  smallest  dimension  is  larpi  r  than  1 0  times  the  maximum  size  of  the  coarse  aggregate,  additions  may  be  made  to 
the  values  in  the  table  as  follows:  for  J-in.  apprepate  0. 10;  for  li-in.  0.20;  for  3-in  0.30;  for  6-in.  0.40 

Sand  with  fineness  miHlulus  lower  than  1.50  is  undesirable  as  a  fine  apprepate  in  ordinary  concrete  mixes  Natural  sands  of  such  fineness  are  seldom  found. 

Sand  or  screeninps  used  for  fine  apprepate  in  com  rete  must  not  have  a  higher  fineness  modulus  than  that  ps'rmitted  for  niortars  of  the  same  mix. 

Crushed  stone  luixeil  with  both  tin  r  s.ind  and  coarser  pebbli  s  requires  no  reduction  in  fineness  modulus  provided  the  quantity  of  crushed  stone  is  less  than  SO*^  of 
the  total  volumi'  of  the  apprepate. 


fineness  modulus,  as  noted  above,  Professor  Abrams’ 
method  of  proportioning  is  then  outlined  as  follows: 

1.  Knowing  the  compressive  strength  required  of  the  con¬ 
crete,  determine  by  reference  to  Fig.  1  the  maximum  water- 
ratio  which  may  be  used.  In  general,  some  allowance  must 
be  made  for  the  high  strengths  in  laboratory  tests.  In 
other  words,  a  water-ratio  somewhat  lower  than  that  given 
for  the  required  strength  in  Fig.  1  should  be  used.  For 
convenience  in  the  subsequent  steps  we  shall  deal  with  con¬ 
crete  strength  instead  of  water-ratio  (as  in  Fig.  6),  al¬ 
though  it  should  be  understood  that  it  is  the  water-ratio 
which  fixes  the  strength  so  long  as  we  have  a  plastic  mix. 

2.  Make  sieve  analysis  of  fine  and  coarse  aggregate,  using 
Tyler  standard  sieves.  Express  sieve  analysis  in  terms 
of  percentages  of  material  by  weight  (or  separate  volumes) 
coarser  than  each  of  the  standard  sieves. 

3.  Compute  fineness  modulus  of  each  aggregate  by  adding 
the  percentages  found  in  (2),  and  dividing  by  100. 


Reference  Line 
for  Consistency- 


1-7  _ _ 

0.90  100  I.IO  1.20  130  140  1.50  1.60  1.70 
Relative  Consistency 

FIG.  C.  DIAGRAM  FOR  DESIGN  OF  CONCRETE  MIXTURE.S 
Chart  is  based  on  compression  tests  of  6  x  12-inch  cylinde  s 
at  28  days,  ('ement  used  gave  strengths  in  1 :3  standard  sand 
mortar,  as  follows : 

Eb.  per 

Age  Square  Inch 

7  days  .  1900 

28  days  .  3200 

3  mo . .  4200 

1  year  .  4300 


T.4BI.E  V.  Ol’A-VTITY  OF  MIXING  WATER  KEQLTUED  FOR  CONCRETE 

Gallons  of  Water  per  Sack  of  Cement 
I'sinK  AKKregates  of  Different  Fiuentss  Moduli 

Mix  Cem.-AKK.  by  Volume  1,50  2.00  2.50  3.00  3.50  4  00  4  50  5  00  5.50  6.00  6.50  7.00 

Relative  Consistency  —  (R)  =  1.00 

1-12 .  23  5  21.4  19.5  17  8  16.4  15.2  13.9  12.9  12.0  11.1  10.4  9,8 

1-9 .  18.1  16  7  15.2  14.0  12.9  12.0  11.0  10  2  9,6  9.0  8.4  7  9 

1-7 .  .  14  7  13.5  12.3  11.4  10,6  9.9  9,1  8.6  8.0  7.6  7.2  6  7 

1-6  .  13  0  12.0  11.0  10.2  9.5  8.9  8.3  7.7  7.3  6.8  6.5  6  2 

1-5 .  11.2  10,4  9.5  8.9  8.3  7  8  7.3  6.9  6.4  6.1  5.8  5  5 

1-4 .  9  5  8,9  8.2  7.7  7.2  6.8  6  3  6.0  5.7  5  4  5.2  5  0 

1-3 .  7.8  7.2  6.7  6.3  6  0  5.7  5  4  5  1  4.9  4.6  4.5  4  3 

1-2 .  6.0  5.7  5.4  5.1  4.9  4  7  4.5  4.3  4.1  4.0  3.9  3.8 

l-l .  4.3  4.1  3.9  3.8  3.7  3.6  3.5  3.4  3.3  3.2  3.2  3.1 

Relative  Consistency  —  (R)  =1.10 

1-12 .  25  8  23.6  21.4  19.6  18  1  16.7  15  3  14.2  13.2  12.2  11.4  10.8 

1-9 .  19  9  18.4  16.7  15.4  14.2  13.2  12.1  11,2  10.6  9.9  9.2  8.7 

1-7 .  16.2  14  9  13.5  12.5  117  10  9  10  0  9.5  8  8  8.4  7.9  7  4 

1-6 .  14  3  13.2  12.1  11.2  10  5  9  8  9  1  8.5  -  8  0  7.5  7.2  6  8 

1-5 .  12,3  11.4  10.5  9.8  9.1  8,6  8.0  7.6  7.0  6.7  6.4  6  1 

1-4 .  10  5  9.8  9.0  8.5  7.9  7.5  6  9  6.6  6.3  5.9  5.7  5  5 

1-3 .  8.6  7.9  7,4  6  9  6.6  6.3  5  9  5  6  5  4  5.1  5.0  4.7 

1-2 .  6.6  6.3  5.9  5.6  5.4  5.2  5.0  4.7  4.5  4.4  4.3  4  2 

l-l .  4.7  4.5  4.3  4.2  4  1  4.0  3.9  3.7  3.6  3.5  3.5  3.4 

Relative  Consistency  —  (R)  =1.25 

1-12 .  29  4  26.8  24.4  22.2  20  5  19  0  17  4  16.1  15.0  13.9  13.0  12.3 

1-9 .  22  6  20.9  19  0  17.5  16.1  15  0  13,8  12.7  12.0  11,2  10.5  9.9 

1-7 .  18  4  16.9  15.4  14.3  13.2  12  4  11.4  10  7  10.0  9.5  9.0  8,4 

1-6 .  16  3  15.0  13.8  12.8  11.9  II. I  10  4  9  6  9.1  8.5  8.1  7  7 

1-5 .  14  0  13.0  II. 9  11,1  10  4  9.8  9.1  8  6  8,0  7  6  7  2  6  9 

1-4 .  11.9  II  I  10.2  9,6  9  0  8  5  7,9  7  5  7.1  6.8  6.5  6  2 

1-3 .  9.8  9.0  8.4  7.9  7  5  7.1  6  8  6  4  6  1  5.8  5.6  5  4 

1-2 .  7.5  7.1  6.8  6.4  6  1  5.9  5.6  5  4  5.1  5.0  4,9  4  8 

l-l .  5.4  5.1  4.9  4.8  4  6  4,5  4  4  4  3  4.1  4  0  4.0  3  9 

Calculated  by  Formula  4  in  text.  _  • 

In  this  table  (a  —  r)  is  assumed  as  0.02.  This  value  ma.v  be  used  for  ordinary  limestonis  and  iK'bbh-s.  For  erushwi  trap  and  granite  it  is  somewhat  high.  It  is 
too  high  in  any  ease  where  the  aggregate  is  saturated  with  water. 

\  relative  consistency  of  1.00  (normal  consistency)  requires  the  use  of  such  a  quantit.v  <  f  n  i>ing  water  as  will  eau8<'  a  slump  of  '  to  I  in  in  a  freshly  molded 
6  by  12-in.  cylinder  of  about  1:4  mix  upon  withdrawing  the  form  by  a  steady,  upward  pull.  This  eon.-i.-ti  ney  is  somewhat  dry  fc.r  me  st  I'onerete  work,  but  can  i)e  i;s  d 
where  light  tamping  is  practicable. 

A  relatis'c  consist*  ney  of  1.10  (lO'  J  more  water  than  required  for  normal  consist  ney)  represents  about  the  diiest  eoni  retc  which  can  be  satisfactorily  uwd  ii 
concrete  road  construction.  I’nder  the  conditions  mentioned  above,  this  consist*  nc.v  will  give  a  slump  *)f  ab*>ut  5  t*)  6  inches. 

.\  re'lative  ceilisist*  ney  of  1 .25  repre'semts  about  the  wette-st  consistency  which  sheaild  be  use'd  in  re  inforee'd  e-eencrete  buileling  cemstruction.  rude  r  (he  ceinditie.n- 
mention*'*!  above,  this  consistency  will  give  a  slump  *)f  about  8  t*)  9  inche's. 

Fejr  mixe's  anel  tinem  ss  nieeduli,  othe  r  than  tlmse  given  in  the  table,  approximate  values  may  be  dete  rmined  by  inte  rpolati  n.  For  s|K'eific  cases  use-  the  feirmula. 


TABLE  IV. 

EXvVMPLE  OF 

INFLUENCE  OF  QUANTITY  OF 

MIXING 

WATER  ON  THE  STRENGTH  OF 

CONCRETE 

C onqiressive  Strength  of 

Cemere'te  at  28  Days 

Water  in  a  1 

-Bag  Batch 

Relative  Consis- 

Lb.  peT  Sei  In. 

Relative 

tency 

Strength 

Gallons 

Water-Ratio  (x) 

Per  Ce'iit. 

(S) 

Per  Cent. 

5  75 

0/7 

100 

2,770 

100 

6  0 

0  80 

104 

2,600 

94 

6  25 

0  84 

109 

2,400 

87 

6  5 

0  87 

113 

2.250 

81 

7  0 

0  94 

122 

1,950 

70 

7  5 

1  01 

131 

1,670 

60 

8  0 

1  07 

139 

1,470 

53 

9  0 

1  21 

157 

1,100 

40 

10  0 

1,34 

174 

830 

30 

12  0 

1  60 

208 

480 

17 

15  0 

2  00 

260 

200 

7 

\'ulu*  s  cal.'uLited  from  eciuation 

.1 

14,000 

S  =  - 

-  --  - 

8.2J 

Where  S  = 

eeminressive  strength  of  concrete  (lb.  per  square  inch); 

T  =  water 

ratio  (an  (‘xponi  nt) . 

.1  anel  li  are  e'onstants  whose 

values  depend  on  eiuantity  of  eeme'nt 

anel  othe  r 

ceinditions  eef  th*'  test.  The  values  given  for  .4  anei /i  are  based  een  28-iia.v  te-sts 

of  1 :4  mix,  pe'bble  aggregate  graded  6- 1  {-in.,  linen*  ss  mejdulus  5.75. 

The  wate-r-ratio  is  equivalent 

:  to  the  cubic  feet  of  water  to  1  sack  (1  cu.  ft) 

of  cement. 

The  strength  value's  are  seilely  for  comparative  purpose's  in  showing  the  influe'ne'e 

of  c  hanging  the  water  content. 
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4.  Determine  the  *‘maximum  size”  of  aprfrrejrate  by  ap¬ 
plying  the  following  rules:  If  more  than  20' r  of  aggregate 
IS  coarser  than  any  sieve  the  maximum  size  shall  be  taken 
as  the  next  larger  sieve  in  the  standard  set;  if  between  11 
and  20'f!  is  coarser  than  any  sieve,  the  maximum  size  shall 
l)e  the  next  lai'ger  ‘‘half-sieve”;  if  less  than  10'^  is  coarser 
than  certain  sieves,  the  smallest  of  these  sieve  sizes  shall 
be  considered  the  maximum  size. 

5.  From  Table  III  determine  the  maximum  value  of  fine¬ 
ness  modulus  which  may  be  used  for  the  mix,  kind  and 
size  of  aggregate,  and  the  work  under  consideration.  (The 
values  in  Table  III  are  platted  in  Fig.  5.) 

G.  Compute  the  percentages  of  fine  and  coarse  aggregates 
required  to  produce  the  fineness  modulus  desired  for  the 
final  aggregate  mixture  by  applying  the  formula: 

.1  —  C 

p  -  100 . . (3) 

A  —  B 

where  p  =  percentage  of  fine  aggregate  in  total  mixture. 

A  —  fineness  modulus  of  coarse  aggregate. 

B  =  fineness  modulus  of  final  aggregate  mixture. 

C  =  fineness  modulus  of  fine  aggregate. 

Fig.  7  may  be  used  for  solving  Eq.  (3),  and  for  making 
comparisons  of  the  effect  of  certain  changes  in  proportions 


Fit:.  7  for  determining  quantity  of 

REQUIRKD  in  concrete  mixes 

of  fine  and  coarse  aggregates.  The  distinction  between  fine 
and  coarse  aggregate  is  solely  for  convenience  in  securing 
a  uniform  grading;  the  division  may  be  made  at  any  de¬ 
sired  point. 

7.  With  the  estimated  mix,  fineness  modulus  and  con¬ 
sistency  enter  Fig.  G  and  determine  the  strength  of  concrete 
produced  by  the  combination.  If  the  strength  shown  by 
the  diagram  is  not  that  required,  the  necessary  readju.st- 
ment  may  be  made  by  changing  the  mix,  consistency  or  size 
and  grading  of  the  aggregates. 

The  quantity  of  water  required  can  be  detertnined  from 
Eq.  (4)  below,  or  approximately  from  Table  V. 

It  must  he  understood  that  the  values  in  Fig.  6  were  de¬ 
termined  from  compression  tests  of  6  x  12-in.  cylinders 
stored  for  28  days  in  a  damp  place.  The  values  obtained 
on  the  work  will  depend  on  such  factors  as  the  consistency 
of  the  concrete,  quality  of  the  cement,  methods  of  mixing, 
han  lling,  placing  the  concrete,  etc.,  and  on  age  and  curing 
conditions.  Strength  values  higher  than  given  for  relative 


consistency  of  1.10  should  seldom  be  considered  in  design¬ 
ing,  since  it  is  only  in  exceptional  cases  that  a  consistency 
drier  than  this  can  be  satisfactorily  placed.  For  wetter 
concrete  much  lower  strengths  must  be  considered. 

Because  of  the  important  influence  of  the  quantity  of 
water  in  the  concrete  it  is  desirable  to  have  a  sound  basis 
for  proportioning  the  water.  The  quantity  of  water  neces¬ 
sary  for  given  proportions  and  conditions  may  be  deter¬ 
mined  by  the  following  formula : 

[s'' +  (r2^. +  . 

where 

X  =  water  required — ratio  to  volume  of  cement  in 
batch  (water-ratio). 

R  =  Relative  consistency  of  concrete,  or  “workability 
factor.”  Normal  consistency  (relative  con¬ 
sistency  =  1.00)  requires  the  use  of  such  a 
quantity  of  mixing  water  as  will  cause  a 
slump  of  ^  to  1  in.  in  a  freshly  molded  G  x 
12-in.  cylinder  of  about  1 :4  mix  upon  with¬ 
drawing  the  form  by  a  steady,  upward  pull. 
A  relative  consistency  of  1.10  requires  the 
use  of  109f  more  water  and  under  the  above 
conditions  will  give  a  slump  of  about  5  to  6 
inches. 

p  =  Normal  consistency  of  cement,  ratio  by  weight. 

nt  =:  Fineness  modulus  of  aggregate  (an  exponent). 

n  =1  Volumes  of  mixed  aggregate  to  one  of  cement. 

u  =  Absorption  of  aggregate,  ratio  of  water  absorbed 
to  volume  of  aggregate.  (Determined  after 
immersion  in  water  for  three  hours.  Average 
values  for  crushed  limestone  and  pebbles  may 
be  assumed  as  0.02;  porous  sandstones  may 
reach  0.08;  very  light  and  porous  aggregate 
may  reach  0.25.) 

•  ~  Moisture  contained  in  aggregate,  ratio  of  water 
contained  to  volume  of  aggregate.  (Assume 
as  zero  for  room-dry  aggregate.) 

This  formula  takes  account  of  all  the  factors  which  af¬ 
fect  the  quantity  of  water  required  in  a  concrete  mixture. 
These  factors  may  be  classified  as  follows: 

1.  “Workability”  factor,  or  the  relative  consistency  of  the 
concrete.  This  is  dictated  by  the  kind  of  work  being  done; 
concrete  must  be  more  plastic  (which  genei'ally  means  a 
wetter  consistency)  in  reinforced-concrete  building  con¬ 
struction  than  is  necessary  in  mass  work.  The  term  (R) 
in  the  equation  takes  care  of  this  factor.  (R)  may  vary 
from,  say,  0.90  for  a  dry  concrete  to  2.00  or  higher  for  very 
w’et  mixes. 

2.  Cement  factor,  which  is  made  up  of  two  parts:  the 
quality  of  cement  so  far  as  normal  consistency  is  concerned 
ip)  ;  the  quantity  of  cement  in  the  mix  («)• 

3.  The  aggregate  factor.  This  includes  the  three  terms 
within  the  parenthesis  in  Eq.  (4).  The  first  term,  involving 
(wi)»  takes  account  of  the  size  and  grading;  the  second 
(n)  the  absorption,  and  the  third  (c)  the  water  contained 
in  the  aggregate. 

While  Eq.  (4)  represents  the  true  water  relation,  it  is 
somew’hat  complicated  by  the  fact  that  the  fineness  modulus 
(?«)  appears  as  an  exponent.  The  equation  can  be  ex¬ 
pressed  in  a  simpler  form  as  follows: 

X  =  /?  '  p  -f  (0.22 - \-  a  — c)  I . (5) 

1 2  42  1 

This  equation  gives  values  for  ordinary  ranges  of  mix  and 
grading  of  aggregate  which  are  sensibly  the  same  as  given 
by  Eq.  (4). 

Since  a  maximum  practicable  value  of  fineness  modulus 
is  found  for  each  size  of  aggregate  and  mix,  it  is  necessary 
to  place  certain  limits  on  the  value  which  may  be  used 
for  proportioning  materials  for  concrete  mixes.  Table  III 
gives  limits  which  wdll  be  found  practicable.  Subsequent 
experience  may  dictate  certain  modifications  in  the  details. 

The  purpose  of  Table  III  is  to  avoid  the  attempt  to  secure 
an  aggregate  grading  which  is  too  coarse  for  its  maximum 
size  and  for  the  amount  of  cement  used.  It  is  also  useful 
in  prohibiting  attempts  to  use  sands  which  are  too  coarse 
for  best  results  in  concrete  mixtures.  For  instance,  it 
would  be  found  from  this  table  that  the  use  of  a  sand  of 
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he  nature  of  standard  Ottawa  sand  is  not  permitted  except 
in  mixes  1:2  or  richer. 

The  curves  in  Fig.  5  are  platted  directly  from  the  values 
given  for  the  standard  sieves  in  Table  III. 

Fig.  6  is  a  nomographic  chart  for  the  design  of  concrete 
mixes.  This  chart  takes  account  of  the  following  four 
factors:  (1)  The  mix  (cement  content) ;  (2)  the  relative  con¬ 
sistency;  (3)  the  grading  of  aggregate  (fineness  modulus); 
(4)  the  compressive  strength  of  concrete. 

Given  any  three  of  these  factors,  the  chart  enables  us 
to  solve  for  the  fourth.  This  chart  is,  of  course,  based  on 
the  results  of  certain  tests.  For  practical  application  these 
values  must  generally  be  reduced  by  certain  factors,  which 
will  depend  on  the  judgment  of  the  designer.  In  order  to 
furnish  some  basis  for  comparison,  compression  tests  of 
1:3  standard  sand  mortars  from  the  cement  used  in  these 
tests  are  given. 

Suppose  we  consider  the  case  of  concrete  for  road  con¬ 
struction.  This  is  generally  specified  as  a  l:li:3  or  a  1:2:3 
mix,  with  aggregate  graded  up  to  li  in.  These  mixes  are 
about  the  same  as  what  have  been  termed  a  1 :4  mix,  the 
exact  equivalent  depending  on  the  particular  size  and  grad¬ 
ing  of  the  fine  and  coarse  aggregate.  Assume  that  gravel 
aggregate  will  be  used,  graded  to  IJ  in.  Table  III  shows 
that  we  may  use  a  fineness  modulus  as  high  as  6.00  —  .25 
=z  5.75.  Knowing  the  sieve  analysis  and  fineness  modulus 
of  both  sizes  of  aggregate,  apply  the  formula  or  Fig.  7  to 
determine  the  proportions  of  each  aggregate  which  must 
be  mixed  to  secure  this  value.  Assume  that  the  concrete 
will  be  mixed  to  a  relative  consistency  of  1.10,  which  is  of 
such  plasticity  as  will  give  a  slump  of  5  to  6  in.  in  the  test 
described  above.  Place  a  straightedge  in  Fig.  6  on  mix 


1:4  and  fineness  modulus  5.75,  and  mark  the  point  where  it 
crosses  the  reference  line  for  consistency;  from  this  point 
project  the  line  horizontally  (as  indicated  in  other  ex¬ 
amples)  to  relative  consistency  1.10.  It  will  be  seen  that 
this  gives  a  compressive  strength  of  3,400  lb.  per  square 
inch  at  28  days. 

The  effect  of  using  other  mixes,  gradings  or  consistencies 
on  the  strength  can  be  seen  at  once  from  the  diagram.  For 
instance,  if  the  water  were  increased  to  a  relative  con¬ 
sistency  of  1.25  (not  nearly  so  wet  as  is  frequently  seen  in 
road  w'ork)  the  strength  will  be  reduced  to  2,700  lb.  per 
square  inch — a  reduction  of  over  20%.  If  the  mix  were 
changed  to  l:4i  and  other  factors  the  same  as  in  the  first 
example,  the  strength  would  be  3200  lb.  per  square  inch. 
We  should  have  to  change  the  mix  to  as  lean  as  1:51  in 
order  to  secure  the  same  reduction  in  strength  as  was 
found  above  for  a  change  from  1.10  to  1.25  consistency. 

By  using  the  wetter  of  the  two  consistencies  we  secure 
concrete  of  the  same  strength  as  if  we  had  u.sed  one-third 
less  cement  and  the  drier  mix.  In  other  words,  increasing 
the  mixing  water  13%  causes  the  same  reduction  in  strength 
as  if  we  should  omit  33%  of  the  cement.  This  example 
shows  the  reason  for  emphasizing  the  importance  of  proper 
control  of  mixing  water  in  concrete. 

Eq.  (4)  and  (5)  show  the  elements  which  make  up  the 
water-requirements  of  a  concrete  mix.  Table  V  gives  the 
quantity  of  water  required  for  certain  mixes  and  values  of 
fineness  modulus.  Quantities  are  given  in  terms  of  gallons 
per  sack  of  cement.  In  this  table  the  net  absorption  (that 
is,  the  quantity  of  water  taken  up  by  the  aggregate  in  addi¬ 
tion  to  that  already  contained)  is  assumed  as  0.02  (2%  by 
volume) . 


New  River-Straightening  Movement 
at  Cleveland 

Conservancy  District  Proposed  —  Choice  Between 
Central  and  West  Channels  Affected 
by  Union  Station  Scheme 

Steps  have  been  taken  by  the  county  commissioners 
of  Cuyahoga  County,  Ohio,  in  which  the  City  of 
Cleveland  is  situated,  to  bring  about  the  formation  of 


a  conservancy  district  under  the  Ohio  conservancy 
law,  in  order  to  carry  out  the  work  of  straightening 
the  Cuyahoga  River.  A  court  hearing  on  the  commis¬ 
sioners’  petition  that  such  a  district  be  formed  will  be 
held  Apr.  18.  In  1913  the  river  flooded  the  valley 
bottom  land  sufficiently  to  do  damage  estimated  vari¬ 
ously  up  to  $3,000,000.  Numerous  plans  for  straight¬ 
ening  the  river  had  been  proposed  before  that  time 
and  others  were  developed  subsequently,  the  object  being 
improvement  of  navigation,  but  after  1913  the  advan- 
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tage  of  straijihteninjj  with  a  view  to  reduction  of  floods 
by  increasiii}?  the  channel  capacity  was  also  taken  into 
account.  As  indicated  on  the  sketch  map  herewith,  the 
sharp  bends  of  the  river  windings  form  a  serious 
obstacle  to  navigation,  their  effect  being  made  more 
serious  by  various  low-level  bridges,  and  at  the  same 
time  they  reduce  the  flow  capacity. 

A  new  factor  was  injected  into  the  case  two  years 
ago  by  the  vote  of  the  people  of  the  county  appropri¬ 
ating  money  for  a  viaduct  connecting  Lorain  Ave.  on 
the  west  side  with  Huron  Road  on  the  east.  As  the 
referendum  vote  has  been  interpreted,  a  practically 
straight  alignment  of  the  viaduct  between  the  ends  of 
the  two  streets  must  be  maintained,  and  this  involves 
an  unfavorable  relation  to  the  river.  Doubt  as  to 
whether  the  construction  of  the  bridge  on  this  location 
is  advisable  while  the  river  remains  in  its  present 
condition  led  to  delay  in  preparation  of  plans  and 
initiation  of  work  on  the  structure,  and  ultimately 
brought  about  the  petition  to  the  county  court  for  the 
formation  of  a  conservancy  district. 

Of  the  straightening  projects  now  considered  favor¬ 
ably,  the  two  principal  ones  are  those  indicated  on  the 
map.  The  central  one  was  worked  out  in  1916  and  1917 
by  a  committee  composed  of  E.  B.  Thomas,  consulting 
engineer,  W.  A.  Stinchcomb,  county  engineer,  Robert 
Hoffmann,  city  engineer,  and  Maj.  P.  S.  Bond,  United 
States  Engineer  Officer.  It  is  perhaps  the  most  radical 
of  the  projects  devised.  Since  it  was  prepared  with 
the  cooperation  of  a  representative  of  the  Engineer 
Corps,  it  has  commonly  been  called  the  Federal  plan. 

A  considerable  amount  of  local  sentiment,  however, 
favors  the  west  side  plan,  also  shown  on  the  map.  This 
is  composed  of  two  sections,  the  northerly  part  being 
locally  known  as  Plan  No.  2,  which  is  favored  by  the 
City  Planning  Commission,  while  the  southerly  exten¬ 
sion  is  called  the  Mahoning  Ave.  cut.  North  of  the 
Plan  No.  2  channel  a  certain  amount  of  river  widening 
would  be  done  to  make  the  channel  more  easily  navigable 
at  the  bends  and  to  increase  its  flow  capacity. 

Believe  One  or  Other  of  Plans  Proposed 
Will  Be  Adopted 

If  a  conservancy  di.strict  is  organized  its  studies 
would  necessarily  be  general  and  not  be  limited  to  the 
two  here  shown.  Cleveland  engineers  familiar  with 
the  river  problem  are,  how’ever,  of  the  opinion  that  one 
or  the  other  of  the  plans  shown  will  almost  necessarily 
be  selected.  The  cost  of  the  two  projects  was  esti¬ 
mated  something  over  two  years  ago  at  al)Out  $7,000,- 
000  for  the  central  channel  and  a  trifle  less  than  $5,000,- 
000  for  the  west  side  channel  as  shown. 

Until  the  formulation  of  the  new  union  station 
project  last  autumn,  which  involves  removal  and  reloca¬ 
tion  of  many  of  the  railway  tracks  and  yards  in  the 
Cuyahoga  valley,  a  serious  obstacle  to  the  realization  of 
the  west  side  channel  scheme  was  the  existence  of  im¬ 
portant  yards  on  or  adjacent  to  the  location  of  the  chan¬ 
nel.  It  is  believed  that  with  the  removal  of  these  yards 
through  their  replacement  by  yards  in  other  parts  of 
the  city,  in  connection  with  the  union  station  project 
(now  planned  to  combine  all  roads  in  a  pas.senger  station 
on  the  public  square  and  to  rearrange  freight  facilities), 
the  chief  objections  to  the  west  side  channel  are  re¬ 
moved,  and  its  advantages  in  affecting  a  minimum  of 
industrial  property  are  held  to  be  an  important  argu¬ 
ment  in  its  favor. 


Operation  Cost,  Municipal  Asphalt  Plant 
of  the  District  of  Columbia 

TEMIZED  costs  for  the  operation  of  the  District  of 
Columbia  municipal  asphalt  plant  are  contained  in 
a  report  by  the  engineer  department  for  the  year  which 
ended  .June  30,  1918.  The  plant  output  for  the  year 
was  185,952  cu.ft.  of  material,  consisting  of  151,152 
cu.ft.  of  old-material  mixture,  22,056  cu.ft.  of  asphaltic 
concrete  m.ixture,  and  12,744  cu.ft.  of  topping  mixture. 
The  plant  was  operated  for  214  days  with  an  average 
daily  output  of  869  cubic  feet. 

Hauling  by  motor  truck  was  introduced  during  the 
year  for  hauling  the  hot  mixture,  and  was  found  to  be 

Ml'NlCIPAI.  .\S1M1ALT  IM.ANT  CO.sTS  AT  WASUl.NC'.TON,  U.  C 
Ba.si’d  on  I  Cu.Ft.  of  Mixture 


Of  7-  Mdtirial  M ixt  it  re 

Material  lohl: 

Old  inuterial,  0  6  ru.ft.,  at  $1  05  per  eubic  yard .  $0  0235 

Sand.  0  34  eu. ft.  at  $1  43  per  eubio  yard .  0180 

l.iiiiehfone  dust .  2.1  lb.  at  $3  63  per  ton  .  0038 

.Vsphaltie  eeiiieiit,  4.12  1b.  at  $19. 10  per  ton  .  0393 

Total  cost  of  material  per  eubie  foot  $0  0844 

Manufa<'turinK  and  plaeinjj  eost: 

Plant  laboi  ...  .  $0  0593 

Hot  hao'  .  0498 

Street  eie  iu;  .  1974 

Mainti  nate-e  of  plant  and  tools  ..  0188 

.Supervision  ...  .  0432 


Total  .  $0  3685 

Total  eost  [ler  ruble  foot  .  4529 

I  x/ih  illir  Cnnrri  li  MiXhirr 

Material  eost : 

Sereeninits.  0  5eu  ft  ..  at  $1.30  per  ton  .  0331 

Sand.  0  5  eu  ft  .  at  $143  per  eubie  yard  .  0265 

Limestone  ilust.  4  2  lb.,  at  $3.63  per  ton  .  0076 

.■\spbaltie  eement,  9  16  1b.,  at  $19  10  per  ton  .  0875 


Total  cost  of  material  .  .  .  $0  1547 

Manufaeturim:  and  plaeiiiK  eost  .  .3685 

Tote'  ..St  per  eubie  foot  .  $0  5232 

Toppimi  Mixture 

Material  eos 

Sand.  1  0  eu.ft.,  at  $1.43  per  eubie  yard  .  .  $0  0530 

Limestone  dust.  4  2  lb.,  at  $3  63  per  ton  . .  0076 

.Vsphaltie  eement,  9  16  lb.,  at  $19  10  per  ton  .  0875 

Total  eost  of  material  .  $0  1481 

ManufaetuririK  and  plaein^  eost  .  3685 

Total  eost  per  euViie  foot  $0  5166 


both  economical  and  advantageous.  About  90 of  the 
hot  haul  is  being  done  by  trucks  at  the  present  time, 
replacing  the  horse-drawm  carts  and  wagons. 

A  summary  of  the  costs  of  material,  operation,  haul¬ 
ing,  laying,  maintenance  and  supervision  is  given  in 
the  table.  The  cost  of  minor  repairs  to  sheet-asphalt 
pavements  during  the  year  averaged  1.7c.  per  square 
yard  on  a  yardage  of  3,064.706.  The  average  costs  for 
the  past  10  years  have  been  as  follows:  1908,  3.8c,; 
1909,  2.3c.;  1910,  2.6c.;  1911,  2.2c.;  1912,  2.4c.;  1913, 
2c.;  1914,  1.9c.;  1915,  1.9c.;  1916,  1.8c.;  1917,  1.5c. 
The  municipal  asphalt  plant  began  operations  in  1912. 


Heaviest  Rapid  Transit  in  New  York  City 
Record-breaking  traffic  on  the  New  York  rapid-tran¬ 
sit  lines  occurred  on  Mar.  24  and  25.  due  to  military 
reviews  held  in  New  York  and  Brooklyn.  On  Mar. 
24,  1,824,735  passengers  were  carried  on  the  subways  of 
Manhattan  Borough,  and  1,332,607  passengers  on  the 
elevated  lines  of  the  same  borough,  making  a  total  of 
3,157,342.  On  Mar.  25  the  corresponding  figures  were 
1,753,772,  1.122,894  and  2.876,666.  The  latter  figure  is 
in  excess  of  any  previous  record  up  to  the  day  before. 
An  unusually  heavy  traffic  was  also  carried  on  the 
Brooklyn  elevated  lines,  a  few  of  these  showing  record- 
breaking  figures. 
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Dismantle  Bridge  Spans  Carefully  for 
Use  Elsewhere 

Old  Missouri  Bridge  of  Burlington  Railroad  Is 
Removed — Drawspan  Tied  to  Pivot  Pier 
While  End  Panels  Are  Cut  Off 

Removal  of  the  old  Missouri  River  bridge  of 
the  Chicago,  Burlington  &  Quincy  R.  R.,  in  1916- 
17,  was  complicated  by  partial  overlapping  of  the 
new  bridge — which  necessitated  alterations  under  traf¬ 
fic — and  by  the  requirement  that  the  work  should  be 
done  with  such  care  as  to  permit  re-erecting  the  spans 
at  other  sites.  High  water  made  it  desirable  to  omit 
falsework  at  some  points  and  compelled  its  omission 
at  two  spans.  In  dismantling  the  drawspan,  cables 
anchored  to  the  floor  system  held  the  span  balanced 
on  the  pivot  pier  while  corresponding  members  were 
removed  simultaneously  from  opposite  ends  of  the  span. 
This  w’ork  followed  the  construction  of  a  new  bridge 


LOCATTOX  OF  OI.D  VXD  XFW  BRIDGES  AT  KAXSAS  CITY 

partly  alongside  and  partly  on  the  same  location,  the 
old  and  new  bridges  forming  a  V,  with  the  point 
on  the  south  shore.  At  this  point  the  approach  is 
practically  fixed,  as  it  lies  along  a  steep  bluff  with  a 
high  retaining  wall  protecting  the  tracks  and  through 
a  cut  on  a  heavy  reverse  curve.  This  made  the  center 
lines  nearly  identical  for  about  150  feet. 

The  old  structure  was  known  as  the  Hannibal  bridge, 
having  been  built  by  the  Hannibal  &  St.  Joseph  R.R.  in 
1867-69.  Its  original  Howe  trusses  had  been  replaced  at 
various  times  by  steel  spans.  The  arrangement  from 

north  and  south  was  as  follows:  _  _ 

Four  through  truss  spans  of  177  ft., 

200  ft.,  250  ft.  and  199  ft.;  through 
truss  swing  span  of  363  ft.;  through 
truss  span  of  130  ft.,  through  girder 
span  of  69  ft.  Dismantling  the  two 
south  spans  under  traffic  was  neces¬ 
sary  from  the  fact  that  they  inter¬ 
fered  with  the  new  bridge.  The 
other  five  spans  were  removed  after 
traffic  had,  been  transferred  to  the 
new  bridge.  The  relative  positions 
of  the  old  and  the  new  bridges  are 
shown  by  the  plan.  For  the  69-ft. 
girder  span,  falsework  w'as  built 
downstream  to  permit  rolling  it  out, 
which  W'as  done  by  a  hoisting  en¬ 
gine  mounted  on  a  flat-car  on  a  track 
which  passes  under  the  bridge,  the 
engine  operating  two  sets  of  triple-  :middlf  spax 
blocks  with  11-in.  manila  cables.  The  w 


falsework  was  extended  upstream  to  carry  the  new  gir¬ 
der  span,  which  was  pulled  into  position  in  the  same 
W'ay. 

The  use  of  pile  falsework  was  not  advisable  for  the 
removal  of  the  130-ft.  truss  span,  because  of  loose 
rock  and  shale  dumped  beneath  the  span,  and  of  the 
danger  from  high  water.  Two  heavy  frame  bents  set  on 
the  concrete  footing  of  the  new  pier  No.  6  supported 
four  75-ft.  deck  girders,  whose  outer  ends  were  carried 
on  a  timber  grillage  on  a  limestone  ledge  near  pier  No. 
7.  The  bents  were  anchored  to  the  shaft  of  the  pier  tv 
dowels,  and  were  high  enough  to  allow  for  a  20-ft. 
rise  in  the  river.  Frame  bents  on  the  girders  were 
placed  under  the  panel  points,  and  falsework  stringers 
and  blocking  were  placed  on  these. 

As  the  old  span  extended  about  40  ft.  over  new  pier 
No,  6,  a  set  of  old  44-ft.  girders  was  set  between  new 
pier  No.  6  and  old  pier  No.  7,  to  serve  as  falsework 
during  the  wrecking  of  the  span  and  also  to  carry  the 
traffic  as  long  as  the  old  bridge  was  in  service.  The 
old  single  track  was  connected  at  the  south  end  of  the 
draw  with  the  outbound  track  on  the  new  double-track 
through  girder  span  which  was  then  in  place.  This 
gave  a  dead-end  spur  on  which  the  derrick  car  stood 
while  taking  down  the  old  trusses  and  loading  the  mem¬ 
bers  onto  flat-cars  placed  behind  it.  From  the  crane 
boom  was  hung  the  ram  with  which  the  truss  pins  were 
driven  out. 

Removal  of  the  old  drawspan  was  the  first  proceeding 
as  soon  as  the  new  structure  had  been  opened  to  traffic, 
for  until  it  was  partly  removed  it  was  impossible  to 
place  the  120-ft,  deck  girders  between  the  new- piers 
Nos.  5  and  6,  and  to  complete  the  double  track.  The  use 
of  falsework  was  dispensed  with  as  a  matter  of  economy 
and  to  avoid  danger  from  high  water.  Four  lines  of 
J-in.  cable  were  run  at  about  45°  from  the  floor-beam 
of  the  second  panel  point  on  each  side  of  the  center 
panel  and  anchored  to  the  pivot  pier.  In  the  dismant¬ 
ling,  similar  pieces  were  removed  from  each  end  at  the 
same  time,  keeping  the  span  balanced  on  the  pier  by 
means  of  the  cables. 

By  blocking  up  on  the  downstream  protection  crib  of 
the  new  pivot  pier,  and  using  this  pier  as  falsework, 
the  crane  from  the  north  end  was  run  out  on  the  second 
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panel  of  the  old  draw.  Five  panels  were  removed  by 
this  crane  and  three  by  a  crane  on  the  south  end.  For 
this  work  60-ton  erecting  cranes  were  used,  fitted  with 
75-ft.  booms.  They  loaded  the  steel  on  flat-cars  placed 
behind  them.  The  north  crane  stood  on  the  old  span  D. 
The  south  crane  worked  from  the  outbound  track,  stand¬ 
ing  on  the  44-ft.  falsework  girders  between  the  old 


TRAVELER  IS  USED  FOR  REMOVING  TRUSS  SPANS 


pier  No.  7  and  the  new  pier  No.  6.  The  remaining 
panels  were  removed  by  a  100-ft.  steel  boom  rigged 
to  a  post  of  the  new  span  and  operated  by  a  hoisting 
engine  anchored  on  the  outbound  track,  which  had  not 
been  put  in  service  at  that  time. 

For  removal  of  the  fixed  spans  north  of  the  draw, 
it  had  been  intended  to  drive  falsework  and  remove 
them  in  order,  beginning  at  the  draw,  thus  using  the 
old  track  connection  to  handle  the  material.  A  rapid 
rise  in  the  river,  however,  w’ashed  out  several  bents 
driven  under  span  D,  and  the  contractor  decided  to  wait 
until  all  danger  of  spring  high  water  was  over.  As 
this  would  have  seriously  delayed  removal  of  the. old 
piers,  the  railway  company  assumed  part  of  the  addi¬ 
tional  cost  of  removing  spans  C  and  D,  and  the  con¬ 
tractors  agreed  to  remove  spans  A  and  B  at  once. 

A  light  overhead  traveler  was  built  on  the  job  and 
erected  on  falsework  placed  under  span  B,  this  being 
outside  the  main  current  and  in  little  danger  from  high 
water.  While  this  span  was  being  dismantled,  frame 
bents  were  erected  under  span  A,  using  five  yellow- 
pine  piles  as  posts  in  each  bent.  The  same  traveler  re¬ 
moved  this  span  and  loaded  the  material  on  cars.  This 
work  had  released  piers  1  and  2  for  wrecking,  and  as 
the  river  was  still  too  high  to  permit  driving  piles  in 
the  channel,  the  removal  of  spans  C  and  D  was  left 
until  early  in  the  fall  of  1917. 

Falsework  piles  were  70-  to  80-ft.  yellow-pine  sticks. 
Those  for  span  D  were  driven  by  a  steam  hammer  in 
leads  erected  on  a  barge,  while  those  for  span  C,  where 
the  water  was  only  about  1  ft.  deep,  were  driven  by  the 
same  hammer  in  leads  suspended  from  the  top  laterals. 
As  the  material  was  removed  by  the  traveler  it  was  run 
on  a  push-car  to  the  north  end  of  span  C  and  loaded  into 
cars  by  a  stiffleg  derrick  set  up  on  short  piles  and  hav¬ 
ing  an  80-ft.  stick  for  a  boom.  The  heaviest  sections 
w'ere  end  posts  weighing  about  33  tons. 

Piles  under  span  D  were  pulled  by  a  triple  block  on  a 
short  boom  rigged  up  on  the  barge.  Those  under  span 


C,  in  an  exposed  sand  bar,  were  pulled  by  a  hoisting 
engine  on  the  ground  using  a  triple  block  hung  from  a 
gin-pole.  This  consisted  of  a  60-ft.  pile  with  its  lower 
end  set  on  a  short  stringer  and  the  top  held  by  guys. 
The  stringer  was  .skidded  from  bent  to  bent. 

Care  in  removing  the  spans  was  required  by  the  con¬ 
tract,  as  the  bridge  department  of  the  railroad  intends 
to  erect  all  the  spans  over  other  streams.  It  even  speci¬ 
fied  the  drilling  out  of  rivets  if  necessary  to  prevent  in¬ 
jury  to  the  metal.  Driving  nuts  w'ere  specified  for  re¬ 
moving  pins,  but  most  of  these  had  been  cut  so  badly 
by  the  eyebars,  some  to  a  depth  of  ]  in.,  that  new  pins 
will  be  required  in  reerecting  the  spans.  The  parts  were 
matchmarked  by  the  contractors  and  were  shipped  to 
the  railroad  shops  at  West  Burlington,  Iowa.  There 
they  are  being  worked  over,  parts  of  the  floor  sy.stems 
which  were  badly  rusted  being  replaced.  The  drawspan 
will  be  converted  into  simple  spans.  Removal  of  the  sub¬ 
structure  will  be  described  in  a  separate  article.  The 
superstructure  was  taken  down  by  the  American  Bridge 
Co.,  under  the  direction  of  G.  A.  Haggander,  bridge 
engineer  of  the  Chicago,  Burlington  &  Quincy  R.R., 
with  H.  W.  Smith  as  resident  engineer. 


Highway  Bridge  Piles  Concreted  to 
Avoid  Replacing 

Work  Accomplished  Without  Interruption  of  Traffic 
When  Piles  Had  Been  Practically 
Destroyed  by  Teredos 

By  F.  E.  Semon 

City  Engineer,  I’ort  Angeles,  Wash. 

COMPLETE  reconstruction  of  the  pile  foundation 
3f  a  long  wooden  highw'ay  trestle  which  had  been 
honeycombed  by  teredos,  and  the  consequent  interrup¬ 
tion  of  highway  traffic,  were  avoided  by  casing  the  af¬ 
fected  portions  in  concrete.  The  bridge  was  a  2000-ft. 
connection  across  the  bay  at  Port  Angeles,  Wash.,  and, 
being  the  only  route,  it  was  necessary  to  keep  it  open 
for  traffic.  Inspection  showed  that  the  piles  were 
nearly  eaten  away  at  the  ground  line,  there  being  only 
about  4  in.  of  riddled  wood  at  the  center.  Instead  of 
trying  to  renew  them,  it  was  decided  to  place  the  con- 


FIG.  1.  FORMS  BOLTED  TOGETHER  AROUND  PILES 
READY  FOR  CONCRETNG  AT  LOW  TIDE 
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Crete,  thus  protecting  them  from  further  ravages  by  the 
borer.  Untreated  piles  last  here  only  about  three  years. 

In  the  placing  of  the  casings,  all  work  was  carried 
on  from  the  bridge  floor.  Sand  and  gravel  were  ob¬ 
tained  from  the  beach  near  by,  mixed  in  proper  pro¬ 
portions,  loaded  in  dump  wagons  and  conveniently  dis¬ 
tributed  on  the  floor.  Cement  was  stored  in  small 
knockdown  sheds,  and  water  was  provided  by  a  6-in. 
water  main  resting  on  brackets  under  the  bridge,  the 
pipe  being  tapped  at  suitable  intervals. 

The  forms,  which  are  shown  in  an  accompanying  il¬ 
lustration,  were  designed  so  as  to  be  knocked  down 
easily,  and  were  constructed  of  1-in.  boards  dressed  on 
one  side  and  nailed  to  2  x  4-in.  pieces.  Four  i-in.  iron 
rods  were  passed  through  the  2  x  4-in.  pieces  and  tightly 
drawn  up  by  nuts  at  either  end,  to  hold  the  frames  to¬ 
gether.  The  inside  faces  of  the  forms  received  a  heavy 
coat  of  black  oil.  The  forms  were  2  ft.  square,  inside 
measurement,  and  a  piece  of  4  x  4-in.  timber  sawed  diag¬ 
onally  was  nailed  in  the  corner.  It  was  found  that 
forms  not  more  than  6  ft,  in  length  were  the  most  con¬ 
venient;  if  necessary  they  were  extended  after  the 
first  length  had  been  filled  with  concrete. 

Placing  of  the  forms  was  accomplished  at  low  tide, 
and  the  filling  was  done  during  the  8-hour  period  of 
lowest  tide.  It  was  afterward  found  that  suitable  wood 


FIC.  2.  PILES  WERE  HONEYCOMBED  BY  TEREDO  AND 
•  'OVERKU  WITH  BAK.XACl.KS  BEFORE  REPAIR 


yokes  made  from  2  x  3-in.  material  and  of  such  size 
that  they  could  be  wedged  around  the  outside  of  the 
forms,  thus  drawing  them  together,  were  much  easier 
to  erect,  adjust  and  knock  down  than  bolted  forms.  The 
forms  were  braced  to  the  piles  to  keep  them  from  float¬ 
ing  at  high  tide. 

Concreting  was  done  with  a  small  mixer,  the  propor¬ 
tions  being  one  part  of  cement  40  five  of  aggregate. 
Each  batch  was  turned  for  about  1  min.,  or  until  a 
very  thorough  mixture  was  obtained,  and  wheeled  in 
barrows  to  the  chute  that  led  into  the  form  around 
the  pile. 

The  complete  force  consisted  of  nine  men,  one  to 
handle  the  sand  and  gravel,  one  to  put  in  the  cement 
and  water  and  run  the  mixer,  two  to  wheel  the  mixed 
concrete  to  the  chute,  one  to  tamp  the  concrete  in  the 
forms,  one  carpenter  and  two  helpers  to  erect  the  forms, 
and  a  foreman.  All  work  was  done  by  city  force  account. 

The  sand  and  gravel  cost  60c.  per  cubic  yard,  deliv¬ 
ered.  The  cement  cost  $2.45  net  per  barrel,  and  the 
rental  of  the  concrete  mixer,  including  the  operator, 
gasoline  and  oil,  was  $5  per  day.  The  laborers  were 
paid  $3  per  8-hour  day  and  the  foreman  was  paid  $4. 


In  all,  222  piles  were  concreted,  with  an  average  length 
of  7  ft.;  the  cost  per  pile  was  $7.  The  cost  of  concrete 
in  place  per  cubic  yard,  including  the  cost  of  form  set¬ 
ting,  was  $10. 

Every  effort  was  used  to  get  dense  concrete,  not  only 
to  support  the  bridge,  but  also  to  overcome  further  de¬ 
struction  by  teredos.  Thus  far  results  have  been  very 
satisfactory.  The  base  of  the  jackets  extended  to  1  ft. 
below  the  ground  and  the  top  to  a  point  slightly  above 
ordinary  high-water  mark. 


Baths’,  Pressure  and  Pipes’  Influence 
Effect  of  Water  Meters 

HREE  factors  which  may  have  an  important  bear¬ 
ing  on  the  effect  of  metering  upon  the  water  con¬ 
sumption,  but  which  are  seldom  taken  into  account,  are 
noted  by  H.  P.  Matte,  chief  sanitary  engineer  of  the 
Illinois  State  Department  of  Public  Health,  in  a  recent 
paper  presented  to  the  Western  Society  of  Engineers. 
The  three  factors  are  as  follow's:  Pressure  upon  the 
w^ater  system;  extent  of  house  connections  with  sani¬ 
tary  sewers,  especially  the  use  of  bathtubs  and  water 
closets ;  effective  size  of  mains  and  services. 

The  average  pressure  is  rarely  included  in  comparing 
per  capita  rates  of  consumption,  says  Mr.  Matte,  al¬ 
though  in  cities  with  higher  pressure  the  leakage  rate 
both  through  fixtures  and  underground  piping  will  be 
greater  than  in  those  which  maintain  a  lower  average 
pressure.  In  Oak  Park,  Ill.,  the  per  capita  consumption 
is  varied  between  1  and  2  gal.  for  each  pound  of  change 
in  pressure.  That  is,  variation  of  10  lb.  either  way 
will  make  a  difference  of  10  to  20  gal.  per  capita  daily. 
Thus,  the  Oak  Park  rate  of  65  gal.  at  45-lb.  pressure  can 
be  reduced  to  45  gal.  at  25  lb.  In  Niagara  Falls,  N.  Y., 
where  the  rate  was  300  gal.,  exclusive  of  the  industrial 
use,  Mr.  Matte  determined  this  rate  to  be  from  3  to 
5  gal.  per  pound  change  in  pressure,  or  30  to  50  gal. 
per  capita  for  each  10-lb.  change. 

Consumers  having  faucets  only  are  seldom  classified 
separately  from  those  having  all  the  sanitary  conve¬ 
niences.  In  Oak  Park  it  was  determined  that  where  no 
leaks  or  waste  existed  the  average  consumption  per 
capita  was  20  gal.  for  water  closets  and  15  gal.  for  bath¬ 
tubs.  A  person  who  takes  a  cold  bath  every  morning  is 
likely  to  consume  40  gal.  per  day  in  this  item.  Low 
pressure  and  consequent  increase  in  time  required  to 
fill  the  tubs  often  reduces  the  consumption  for  baths. 

Limited  services  and  sanitary  facilities  in  foreign 
cities,  cutting  down  the  number  of  outlets  for  consump¬ 
tion  and  fixture  leakage,  'are  mainly  responsible  for 
their  low  per  capita  consumption,  according  to  Mr. 
Matte.  Figures  obtained  three  or  four  years  ago  in¬ 
dicated  that  some  European  cities  of  over  2,000,000 
population  had  about  as  many  service  connections  as  the 
average  city  of  300,000  in  this  country,  while  the  num¬ 
ber  of  services  in  foreign  cities  of  about  350,000 
equalled  that  of  our  cities  of  40,000. 

Loss  of  pressure  by  friction  from  the  reduced  area  of 
corroded  lime-coated  service  pipes  and  pipes  filled  with 
alg£e,  crenothrix  and  tubercles,  indicates  the  importance 
of  the  effect  of  size  of  service  pipes  and  mains  on  leak¬ 
age  and  waste.  Water  bills  on  metered  premises  in 
which  leakage  and  waste  exi.st  often  double  in  size 
after  the  renewal  of  service  pipes,  both  in  the  ground 
and  in  the  interior  of  the  house,  especially  when  iron 
pipe  has  been  replaced. 
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New  Methods  for  the  Solution  of 
Backwater  Problems 

Use  of  Diagrams  With  Only  One  Major  Variable 
Reduces  Computations  and  Leads  To 
More  Accurate  Results 

By  H.  R.  Leach 

SiiKinaw,  Mioh. 

COMPUTING  the  amount  and  determining  the 
profile  of  water  backed  up  behind  an  obstruction 
in  a  stream  is  one  of  the  most  difficult  problems  with 
which  the  hydraulic  engineer  is  confronted.  The 
complicated  conditions  which  arise  in  actual  practice, 


coupled  with  the  numerous  variable  factors  which  affect 
the  results,  often  lead  the  engineer  into  a  maze  of  cal¬ 
culations  which  render  complete  solution  far  from  easy. 
It  is  the  purpose  of  the  present  paper  to  explain  some 
methods  of  treating  this  problem  which  the  writer  has 
found  helpful  in  eliminating  some  of  the  more  tedious 
parts  of  the  computation,  and  which  he  believes  will 
lead  to  more  accurate  and  complete  results. 

A  simple  ca.se  of  backw’ater  is  .shown  in  Fig.  1.  EF 
is  the  bed  of  a  stream  channel  and  AE  represents  a 
spilhvay  or  other  ob.struction  placed  across  the  channel 
at  E.  Under  normal  channel  conditions,  with  no  ob¬ 
struction  at  E,  the  water-surface  profile  for  a  given 
discharge  is  showm  by  AB.  With  the  obstruction  in 
place  the  water-surface  profile  for  this  same  discharge 
is  shown  by  CB.  The  difference  in  elevation  between 
these  two  profiles  is  the  amount  of  backwater  caused 
by  the  obstruction  for  the  given  flow.  The  usual  method 
of  determining  the  profile  CB  consists  of  dividing  the 
channel  upstream  from  the  obstruction  into  reaches, 
computing  the  fall  through  each  reach  by  means  of 
slope  calculations,  and  with  this  data  plotting  the  back- 
w'ater  profile.  The  equation  to  be  used  in  computing 
slopes  through  the  reaches  will  be  considered  first. 

The  writer  has  adopted  Manning’s  modification  of 
Kutter’s  formula  for  the  flow  of  water  in  an  open  chan¬ 
nel,  but  this  method  is  not  confined  to  the  u.se  of  this 
formula.  Any  discharge  formula  of  the  type  v  — 
Cr"s'*  may  be  used  provided  C  does  not  vary  with  fs, 
so  that  it  is  adapted  to  either  Bazin’s  or  Manning’s 
formula,  or  to  some  of  the  more  recent  exponential 
formulas.  For  a  justification  of  the  u.se  of  Manning’s 
formula  and  a  comparison  with  Kutter’s  formula,  the 
reader  is  referred  to  the  excellent  discussion  of  this 
formula  in  King’s  “Handbook  of  Hydraulics.’’  The  co¬ 
efficient  of  roughness  in  this  formula  is  in  most  cases 
identical  with  that  in  the  Kutter  formula,  and  the  en¬ 
gineer  in  adopting  it  can  still  think  of  channel  rough¬ 
ness  in  terms  of  n. 

By  Manning’s  formula 

1.486  , 

V  =  — 

n 

in  which  n  is  identical  with  Kutter’s  n.  For  any  short 
reach  of  a  channel  there  is  a  definite  relation  between 
the  depth  of  water  in  the  channel,  the  discharge  through 


the  channel,  and  the  slope  of  the  water  surface  required 
to  give  this  discharge,  .so  that  if  any  two  of  these  quan¬ 
tities  are  known  the  third  is  also  determined.  The  dis¬ 
charge  of  an  open  channel  using  Manning’s  formula 
equals 

Q  —  CAi-^'si 

in  which  C  —  1.486  n.  For  any  given  channel  of  uni¬ 
form  cro.ss  section  is  a  definite  quantity  for  a 

given  depth,  as  it  is  dependent  only  on  the  size  and 
shape  of  the  cross-section  of  the  channel,  hence  a  curve 
can  be  drawn  showing  the  values  of  this  quantity  cor¬ 
responding  to  any  assumed  depth.  This  quantity 
CAr“  has  been  called  K,i  to  indicate  a  quantity  vary¬ 
ing  only  with  the  depth  of  water  in  the  channel.  Sub¬ 
stituting  in  Manning’s  formula  Q  ■=  K,isi,  this  equa¬ 
tion  is  readily  solved  by  a  logarithmic  diagram.  F'g. 
5,  in  which  the  Q  lines  are  parallel,  with  a  slope  equal 
to  h,  and  .spaced  on  any  s  line  in  proportion  to  values  of 
A'rf.  Only  the  Q  lines  corresponding  to  the  discharges 
to  be  used  in  the  problem  need  be  drawn,  though  a  com¬ 
plete  diagram  once  drawn  can  be  used  in  any  problem. 

The  practical  advantage  in  the  use  of  the  factor  A'.; 
is  that  this  one  quantity  replaces  three  other  variables, 
and  thus  eliminates  the  necessity  for  any  further  con¬ 
sideration  of  them,  when  it  has  once  been  computed. 
Besides  this,  it  gives  a  direct  index  to  the  carrying  ca¬ 
pacity  of  the  channel  having  the  given  cross-section  and 
might  well  be  called  a  “type  curve’’  of  the  cross-section. 
Aside  from  the  backwater  problem,  the  writer  believes 
that  this  curve  may  be  adopted  to  advantage  in  many 
other  fields  of  open-channel  computation. 

In  solving  the  backwater  problem,  it  is  first  neces¬ 
sary  to  divide  the  stream  above  the  obstruction  into 
reaches  of  suitable  length.  Each  reach  should  be  se¬ 
lected  so  that  the  channel  conditions  throughout  it.s 
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FIG.  2.  METHOD  OF  DIVIDING  A  STREAM  INTO  REACHES 


length  are  as  uniform  as  possible  and  so  that  it  may 
be  fairly  represented  by  one  typical  cross-section.  The 
cross-section  area  of  the  stream  determines  the  surface 
slope  required  for  a  given  discharge,  and  hence  any 
material  change  in  this  area,  either  through  restriction 
of  the  channel  or  change  in  the  depth  of  the  water,  will 
change  the  slope.  With  a  slight  slope,  however,  there 
may  be  considerable’  change  in  slope  without  material 
change  in  the  total  fall  through  the  reach,  so  that  in 
that  portion  of  the  stream  near  the  obstruction  where 
the  slopes  are  comparatively  flat,  longer  reaches  may  be 
used. 

After  the  reaches  have  been  cho.sen,  the  next  step  is 
the  selection  of  a  typical  cross-section  for  each  reach. 
For  this  it  is  desirable  to  use  the  average  of  several 
cross-sections  of  the  stream  in  the  reach,  but  where  this 
is  not  possible  care  should  be  exercised  to  select  a  sec¬ 
tion  representative  of  the  entire  length  of  reach.  When 
the  controlling  sections  have  been  selected,  the  Kt  curve 
is  drawn  for  each  section.  Fig.  4.  This  is  done  by 
determining  the  area  and  hydraulic  radius  for  several 
depths  covering  the  probable  range  in  stage  of  water 
surface,  and  computinj  the  value  of  Ka  for  each  of  the.se 


ilepthf'  from  the  equation  K,i  =  C-4r“.  Only  enough 
values  need  be  computed  to  determine  the  curve  for 
each  section. 

In  order  to  start  the  backwater  calculations,  the  ele¬ 
vation  of  the  water  surface  at  the  point  of  obstruction 
for  the  given  or  assumed  discharge  should  be  deter¬ 
mined.  If  the  obstruction  is  a  weir  or  an  overflow 
dam,  the  discharge  curve  for  the  dam  is  easily  com- 
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puted  (see  “Weir  Experiments,  Coefficients,  and  For¬ 
mulas,”  by  Robert  E.  Horton,  Water  Supply  Paper  No. 
200,  U.  S.  G.  S.  for  data  on  discharge  coefficients  of  weirs 
and  dams),  and  this  will  give  the  elevation  of  the  water 
surface  above  the  dam  for  any  discharge.  The  water- 
surface  elevation  above  the  dam  which  is  found  for  tlie 
given  discharge  is  the  elevation  of  the  water  at  the  foot 
of  the  first  reach.  The  elevation  of  water  at  the  loca¬ 
tion  of  the  controlling  section  of  the  first  reach  i.s  then 
assumed,  and  the  corresponding  value  of  K,i  taken 
from  the  K,i  curve.  With  this  K,i  and  the  given  dis¬ 
charge,  s  is  taken  directly  from  the  logarithmic  dis¬ 
charge  diagram.  Multiplying  s  by  the  distance  from 
the  foot  of  the  reach  to  the  controlling  .section  gives 
ihe  rise  in  water  surface,  and  this  added  to  the  water- 
surface  elevation  at  the  foot  of  the  reach  gives  the 
elevation  at  the  section.  If  this  elevation  corresponds 
to  the  assumed  elevation  used  in  getting  K,i,  the  as¬ 
sumption  was  correct,  but  if  it  does  not,  a  second  trial 
must  be  made,  assuming  a  different  elevation  at  the  sec¬ 
tion  and  using  the  result  of  the  first  trial  as  a  guide. 
When  the  computed  elevation  at  the  section  coincides 
with  the  assumed  elevation,  the  correct  slope  through 
the  reach  has  been  ft)und.  The  fall  through  the  reach 
is  then  computed,  and  this  added  to  the  elevation  of 
water  at  the  foot  gives  the  elevation  at  the  head  of  the 
reach.  This  is  also  the  elevation  of  water  surface  at 
the  foot  of  the  reach  above,  and  with  it  as  a  starting 
point  the  slope  through  Reach  2  is  computed,  using  the 
.same  method  as  for  Reach  1.  In  a  similar  manner,  the 
computation  is  carried  through  the  successive  reaches 
as  far  as  desired,  or  to  the  point  where  backwater  be¬ 
comes  zero. 

It  may  be  stated  in  passing  that  the  advantage  of 
working  through  the  slope  calculations  with  only  the 
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three  quantities  Q,  K4  and  s.  instead  of  the  six  factors 
involved  in  the  usual  method,  more  than  compensates 
the  slight  additional  labor  required  in  computing  the 
Kd  curves. 

It  will  be  noted  that  the  coefficient  of  roughness  has 
considerable  effect  on  the  results  shown  by  the  compu¬ 
tations,  and  that  it  is  therefore  important  that  the 
value  of  this  factor  should  be  correctly  determined. 
With  a  constant  discharge,  s  will  vary  as  n*,  and  a  small 
variation  in  the  value  of  n  will  cause  a  relatively  large 
variation  in  the  required  slope.  If  the  slope  is  slight, 
a  considerable  change  in  its  value  may  not  produce  any 
material  change  in  the  fall  through  the  reach.  As  the 
slope  increases,  however,  it  becomes  increasingly  im¬ 
portant  that  the  roughness  coefficient  be  correctly  de¬ 
termined.  Where  it  is  possible,  an  actual  profile  of  the 
water  surface  for  a  given  discharge  should  be  made, 
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a:id  this  will  give  the  data  fron  which  the  roughness 
coefficient  can  b?  determined.  Where  this  is  not  pos¬ 
sible,  it  is  advisable  to  investigate  the  effect  of  a  chan>'e 
in  the  coefficient  of  roughness  on  the  backwater  profile. 
The  assumption  of  too  low  a  value  for  the  roughness 
coefficient  decreases  the  elevation  of  the  water  surface 
profile  but  increases  the  amount  of  back  water,  and 
vice  versa.  This  is  because  the  depth  of  water  for  a 
given  discharge  would  be  lower  under  normal  channel 
conditions  (no  backwater)  with  the  lower  coefficient. 

The  case  of  the  divided-flow  problem  offers  the 
greatest  opportunity  for  advantageous  use  of  the  K,i 
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curve.  This  problem  arises  when  the  cross-section  is 
so  irregular  that  the  flow  in  adjacent  parts  of  the 
channel  must  be  considered  separately.  This  is  best 
illustrated  in  the  case  of  a  channel  in  which  the  water 
is  above  the  banks,  so  that  for  accuracy  the  flow  over  the 
adjoining  overflow  lands  mu.st  be  considered  separately 
from  that  in  the  channel  proper.  The  elevation  of  water 
surface  throughout  the  reach  must  be  the  same  for 
both  the  overflow  land  and  the  channel,  so  that, 
ordinarily,  the  given  discharge  must  be  apportioned  bv 
trial  between  the  two  until  this  condition  is  satisfied. 
The  use  of  the  curve  eliminates  the  necessity  of  pro¬ 
portioning  by  trial.  The  di.scharge  capacity  through 
the  reach  will  depend  directly  on  the  total  capacity  of 
the  two  (or  more)  sections.  Values  of  Kn  are  computed 
separately  for  the  channel  and  for  the  overflow  land, 
and  these  are  combined  to  form  one  A',/  curv’e  for  the 
entire  cro.ss-section  which  gives  the  total  capacity  of 
the  entire  cross-.section  at  any  depth.  The  slope 
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calculation  is  then  made  in  e.xactly  the  same  manner  as 
for  a  simple  channel,  using  the  A,/  curve  for  the  com.- 
bined  sections.  A  typical  backwater  problem  is  illus¬ 
trated  by  the  channel  shown  in  h''ig.  2.  This  shows 
the  reaches  selected  and  the  location  of  the  cross-section 
controlling  each  reach,  which  will  usually  be  at  the 
middle  of  the*  reach.  Fig.  8  gives  one  of  these 
cross-sections  and  shows  the  manner  in  which  the  flow 
through  the  section  is  divided  in  order  to  allow  for  the 
irregularity  of  the  section.  A  is  the  normal  stream 
channel  and  B  the  overflow  land.  Table  1  gives  a  tabula¬ 
tion  of  the  data  and  the  results  used  in  determining  A,/ 
for  this  section,  and  Table  II  show's  a  convenient  method 
of  tabulating  the  slope  calculations. 

It  may  sometimes  occur  in  backwater  problems  that 
the  initial  water-surface  elevation  at  the  lower  end  of 
the  channel  is  unknown  or  not  definitely  estabh'shed. 
Such  a  case  might  arise  in  the  investigation  of  a  pro¬ 
posed  dam  of  undetermined  height.  It  is  obvious  that 
for  each  assumed  stage  at  this  point,  with  a  given  dis¬ 
charge,  there  wnll  be  a  different  backw’ater  profile.  The 
writer  has  found  the  method  shown  in  Table  II  very 
convenient  in  arriving  at  a  complete  solution  of  this 
problem. 

Sewer  Complicates  Foundation  Plans 

Armory  Building  Has  Concrete  Columns  Seated  On 
Girders  Spanning  Sewer  —  Basement 
Floor  Is  Carried  by  Girders 

T  T  NSYMMETRICAL  arrangement  of  the  foundations 
LJof  a  Chicago  armory  was  made  necessary  by  the 
presence  of  a  4i-ft.  brick  sew'er  w'hich  crosses  the  site 
diagonally,  as  shown  in  the  accompanying  plan.  The 
armory,  built  for  the  Second  Illinois  Cavalry,  is  a  re- 
inforced-concrete  building,  with  pedestal  footings  on 
w’ood  piles. 

Where  the  sew’er  intersects  column  locations  it  is 
spanned  by  cross-girders  which  support  the  columns 
and  are  in  turn  carried  by  stub  columns  on  footings  on 
either  side  of  the  sewer.  The  girders  are  about  11  ft. 
long  betw’een  centers  of  footings,  and  each  is  composed 
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line  of  the  east  side  wall,  this  wall  is  carried  on  a  contin¬ 
uous  longitudinal  girder  extending  between  the  cross¬ 
girders.  The  column  loads  on  these  cross-girders  are 
from  130  to  165  tons.  Typical  construction  is  shown  by 
the  cross-sections. 

Footings  for  the  outer  columns  also  support  the 
16-in.  concrete  wall  of  the  basement,  which  is  about 
33  in.  outside  of  the  columns.  This  wall  is  irregular  in 
plan,  conforming  to  the  circular  or  tower-shaped  ends 
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of  the  building.  Around  the  sewer  and  over  the  entire 
site  the  ground  is  filled  to  the  level  of  the  basement 
floor,  but  this  fill  does  not  carry  the  floor.  An  8-in. 
slab  covers  the  basement  area,  resting  on  the  concrete 
footings  and  the  cross-girders.  Between  the  interior 
footings  the  thickness  is  increased  to  14  in.  for  a  width 
of  about  4  ft.,  forming  longitudinal  girders  which  serve 
to  brace  the  foundation  and  support  the  floor  inde¬ 
pendently  of  the  fill,  as  the  armory  is  situated  on  ground 
reclaimed  from  the  lake. 

Column  reinforcing  consists  of  rods  and  spiral  hoop¬ 
ing,  the  rods  being  extended  4  ft.  3  in.  into  the  footing 
or  spliced  to  dowel  rods  8i  ft.  long,  which  are  embedded 
in  the  footing.  Spirals  and  dowels  are  omitted  from 
the  columns  which  rest  on  the  I-beam  girders.  The 
floors  above  the  basement  are  of  slab-and-joist  type,  the 
joists  being  spaced  24  in.  on  centers  and  running  longi¬ 
tudinally  between  the  12-in.  transverse  girders  at  the 
panel  points.  The  depth  of  the  joists  is  lOJ  in.,  includ¬ 
ing  the  2i-in.  slab,  upon  which  is  a  3-in.  cement  finish. 
Floor  loads  are  100  lb.  for  the  basement  and  all  floors. 

This  being  a  state  building,  the  designs  were  made  by 
J.  B.  Dibelka,  state  architect.  Holabird  «&  Roche,  Chi¬ 
cago,  as  the  consulting  architects,  prepared  the  plans. 
The  general  contract  was  let  to  the  Hanson  Brothers 
Co.,  for  which  C.  T.  McClelland  was  superintendent. 

Electric  Street-Cleaning  Vans  Efficient 

Recent  reports  state  that  electrically  propelled  street¬ 
cleaning  vans  used  in  England  have  proved  much  more 
efficient  than  horse-and-cart  methods  for  collecting 
street  refuse.  One  van  accomplishes  the  same  amount 
of  work  as  three  carts.  The  operation  cost  per  day  of 
three  carts  is  $19.58,  wliile  that  of  one  van  is  $8.70. 


Special  Motor  Equipment  Used  on 
Road  Maintenance 

North  Carolina  Highway  Department  Has  Combi¬ 
nation  Truck  and  Tractor  to  Plow,  Drag  and 
Transport  Materials  and  Men 

By  D.  H.  Winslow 

Maintenance  Engineer,  Raleigh,  N.  C. 

Maintenance  is  being  succesfully  handled  in 
North  Carolina  by  the  use  of  specially  constructed 
motor  equipment.  An  interchangeable  motor  truck  and 
tractor  is  employed  and  special  maintenance  autos  are 
also  being  utilized  by  the  district  supervisor,  who  can 
thus  cover  a  territory  of  from  six  to  14  counties.  A 
new  type  of  road  drag  is  also  being  used. 

With  a  view  to  keeping  its  large  mileage  of  high¬ 
ways  in  good  condition,  the  state  has  been  divided  into  10 
districts,  with  a  district  maintenance  supervisor  placed 
in  charge  of  each.  A  district  consists  of  from  six  to  14 
counties,  and  the  supervisor  has  general  supervision 
over  all  the  patrolmen  in  his  district,  inspecting  the 
roads  and  giving  the  patrolmen  advice  on  maintenance 
methods.  In  order  to  cover  this  large  territory,  he  is 
supplied  with  a  specially  constructed  auto,  as  shown  in 
an  accompanying  illustration.  On  account  of  the  high 
prices  for  teams,  labor  and  materials,  the  state  has 
adopted  new  methods  of  maintenance.  It  was  found 
that  the  patrolmen  needed  extra  help  under  present 
conditions  to  cover  their  work,  which  consists  of  in¬ 
specting  and  dragging  their  roads  after  each  rain,  fill¬ 
ing  depressions  with  good  material,  removing  debris 
from  the  right-of-way,  repairing  culverts,  cutting  weeds 
and  brush  at  intersections  to  give  a  clear  view,  main¬ 
taining  guard  rails  at  culverts  and  bridges,  and  gen¬ 
erally  keeping  the  road  in  good  condition.  To  give  this 
extra  help,  the  state  has  designed  and  had  constructed 
special  interchangeable  motor  trucks  and  tractors, 
which  have  been  found  of  great  assistance. 

There  are  100  counties  in  the  state.  Tractor  trucks 
have  been  placed  in  30  or  more,  and,  on  account  of  the 
satisfaction  which  they  have  given,  are  being  placed  in 
the  others  as  fast  as  possible.  A  view  of  one  of  these 


TRUCK  WITH  INTERCHANOEABLE  WHEELS  WORKS  AS 
MAINTE.NANCE  TRACTOR 

trucks  is  shown  in  an  illustration.  Those  in  use  at 
present  have  an  ordinary  small  chassis  with  a  truck 
body  and  a  closed  cab  for  the  driver.  The  truck  body 
is  used  to  carry  the  special  tractor  wheels  when  mov¬ 
ing  from  one  section  of  road  to  another,  and  also  to 


loosens  the  bumps  on  the  road.  The  middle  section  cuts 
and  spreads  this  loosened  material.  The  rear  portion 
packs  the  material.  Unlike  a  road  prrader,  it  cuts  the 
high  places  and  spans  the  low  sections. 

It  has  worked  with  marked  success  on  earth,  sand- 
clay,  topsoil,  gravel  and  on  slightly  worn  macadam.  The 
tractors  have  no  difficulty  in  pulling  it  up  almost  any 
grade.  By  being  made  very  light,  it  can  be  pulled  with 
teams,  but  is  designed  for  tractors  or  trucks. 

Maintenance  in  North  Carolina  is  carried  on  under 
the  State  Highway  Commission;  W.  F.  Fallis  is  state 
highway  engineer,  and  the  writer  is  in  charge  of  the 
maintenance  department. 


carry  such  other  equipment  and  men  as  are  needed  to 
do  the  work.  Extra  springs  have  been  put  over  the  rear 
wheels,  so  that  a  heavy  load  can  be  carried  on  the  truck 
body.  It  is  possible  to  change  from  a  truck  to  a  tractor 
in  15  minutes. 

In  some  sections  it  had  been  necessary  to  move 
laborers  20  miles  by  mule  teams,  and  then  board  the 


How  45-Ton  Boilers  Were  Rolled 
21JVIiles  Along  Coast 

After  Being  Salvaged  From  Wreck,  Donkey  Engine 
Rolled  Them,  Between  Tides  and  Storms, 
Along  Improvised  Roadway 

MACHINER'^  and  other  equipment  salvaged  from 
the  wrecked  passenger  steamer  “Bear”  was  re¬ 
cently  removed  from  the  vessel  as  it  lay  stranded  in 
the  surf  on  the  northern  California  coast.  Salvaging 
the  boilers  presented  a  special  problem,  because  of  the 
bulk  and  weight  of  each  piece.  After  the  boilers  had 
been  taken  out  and  landed  on  the  beach,  efforts  were 
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men  in  addition  to  paying  them.  By  the  use  of  the 
trucks  they  can  return  home  each  night,  which  is  an 
advantage  to  all  concerned.  As  the  truck  is  equipped 
with  a  closed  cab  for  the  operator,  he  is  able  to  work  in 
the  heat  of  the  sun  and  cover  a  greater  mileage  in  all 
kinds  of  weather.  Formerly  the  teams  had  to  abandon 
work  during  very  hot  weather. 

When  the  machine  is  used  as  a  tractor  for  plowing  and 
dragging  and  for  hauling  road  machines,  a  special  hitch 
is  employed,  so  that  the  tractor  can  stay  in  the  middle 
of  the  road  while  the  grader  operates  in  the  ditch.  It 
is  estimated  that  in  plowing  and  dragging  the  tractor 
.saves  the  hire  of  from  six  to  eight  mules,  and  that  two 
men  can  do  the  work  previously  done  by  four. 

The  highway  commission  is  trying  out  a  new  road 
planer  in  connection  with  its  tractor-trucks.  The  new 
planer,  the  details  of  which  are  shown,  increases  the 
mileage  dragged  in  a  day  and  does  better  work  than 
the  old-style  drag.  It  is  modeled  somewhat  after  the 
hone  and  is  a  combination  of  a  harrow,  a  drag  and  a 
packer.  The  forward  part  has  case-hardened  spikes  and 


LOADING  BOILKR  ON  BARGE  AT  MOUTH  OF  PIEL  RIVER 


made  at  frequent  intervals,  extending  over  almost  a 
year,  to  salvage  them  by  towing  them  to  sea.  This  plan 
was  then  abandoned,  and  a  contracting  firm  undertook 
to  deliver  them  at  a  wharf  in  Eureka,  Cal.,  for  a  fixed 
sum.  The  boilers  were  successfully  moved  by  rolling 
along  21  miles  of  ocean  beach  and  rocky  coast,  making 
two  river  crossings,  and  finally  loading  them  on  a  barge 
on  Humboldt  Bay  for  the  la.st  lap  of  the  journey. 

A  donkey  engine  and  other  neces.sary  equipment  were 
landed  on  the  beach  near  the  boilers  after  they  had  been 
brought  ashore,  and  a  rough  roadway  was  built  on 
which  to  roll  them.  For  the  most  part  the  roadwork 
consisted  of  breaking  up  large  rocks  with  dynamite, 
but  there  were  also  several  deep  cuts  which  had  to  be 
made  in  solid  rock.  Part  of  the  way  work  could  be  car¬ 
ried  on  only  during  calm  weather  and  at  low  tide,  be¬ 
cause  at  high  tide  the  surf  broke  against  the  cliffs. 
Progress  was  frequently  delayed  because  a  rough  sea 
would  wash  out  the  roadway  prepared  for  the  moving 
operations. 


SPECIAL  IN.SrErTION  AUTO  USED  BY  DISTRICT 
M  A I NTENANCE  SUPERVISOR 
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New  Type  of  Expansion  Joint  Devised 
for  Concrete  Girders 

For  a  bridge  just  designed  for  the  Highway  Depart¬ 
ment  of  the  State  of  Arizona,  S.  M.  Gotten  of  the 
office  of  the  state  engineer  has  devised  a  new  type  of 
expansion  joint,  illustrated  in  the  accompanying  draw¬ 
ing.  The  joint  has  points  of  novelty  and  desira¬ 
bility  for  reinforced-concrete  girder  bridges.  It  con¬ 
sists,  in  effect,  of  a  bent  iron  plate,  in  which  the  concrete 
girder  is  seated,  which  slides  on  a  flat  plate  fastened 
to  the  pier,  sidewMse  movement  being  avoided  by  guide 
angles  also  fastened  to  the  bed  plate. 

The  principal  features  of  the  design  are  ease  of 
fabrication  and  low  cost,  according  to  the  claims  made. 
American  Ingot  Iron  is  specified  for  the  plate  because 
of  the  rust-resisting  quality  of  this  metal,  this  being 
a  factor  of  mo.st  importance  in  the  sliding  expansion 
joint.  The  upper  plate  is  not  anchored  to  the  girder  in 
any  manner.  Mr.  Gotten  explains  this  feature  as  fol¬ 
lows;  The  purpose  of  the  expansion  joint  is  to  permit 
the  movement  of  the  structure  with  the  minimum  of 
friction.  The  coefficient  of  friction  of  concrete  on  steel 


PASSING  THROUGH  ROCK  CUT  IN  BASE  OF  CEIFP 

The  boilers  weighed  45  tons  each  and  measured  12 
ft.  in  length  by  13  ft.  8  in.  in  diameter.  They  were 
rolled  along  one  at  a  time  by  means  of  a  single  :]-in. 
line  from  the  engine  drum.  The  end  of  the  line  was  at¬ 
tached  to  the  front  of  the  engine  frame  and  was  laid 
thence  along  the  ground,  the  bight  being  passed  around 
the  boiler  and  back  to  the  engine  drum.  This  method 
gave  a  direct  pull  on  the  boilers,  and  if  roadway  condi¬ 
tions  had  been  favorable  they  could  have  been  moved 
ahead  at  a  rapid  rate. 

One  of  the  chief  problems  was  to  keep  the  boilers 
rolling  straight.  With  a  diameter  greater  than  the 
length,  there  was  a  tendency  to  “head  off,”  first  in  one 
direction  and  then  in  another.  This  was  overcome  by 
attaching  a  block  to  a  line  on  the  ground  just  ahead  of 
the  boiler  and  pulling  over  the  bight  of  the  line  with 
a  team  of  horses.  The  block  was  attached  to  the  line 
far  enough  ahead  of  the  boiler  so  that  the  pull  could 
be  made  and  the  block  loosened  before  the  boiler 
reached  it.  Thus,  the  tendency  to  roll  off  to  one  side 
could  usually  be  corrected  without  stopping  the  engine. 
After  the  line  had  been  moved  sufficiently  the  block 
would  be  loosened  and  allowed  to  slip  along  the  line 
as  the  team  walked  ahead,  until  it  was  necessary  to  pull 
to  one  side  again. 

In  this  manner  the  boilers  were  sometimes  moved  an 
entire  quarter  of  a  mile  without  having  to  stop  the  en¬ 
gine.  The  donkey  engine  was  usually  set  about  a  quar¬ 
ter  of  a  mile  ahead  of  the  six  boilers  and  they  were 
rolled  along  one  at  a  time  until  all  had  been  brought 
up,  whereupon  the  engine  would  be  moved  again. 

In  crossing  the  Bear  River  a  ford  was  found  where 
the  boilers  could  be  rolled  across  by  the  same  method 
that  was  used  along  the  beach.  At  the  Eel  River,  how¬ 
ever,  this  plan  was  not  feasible,  and  there  the  boilers 
were  loaded  on  a  barge  one  at  a  time  and  towed  for  two 
miles  t  a  favorable  point  for  continuing  the  rolling 
process.  On  arriving  at  the  shore  of  Humboldt  Bay 
all  six  were  loaded  on  a  single  large  barge  and  towed 
to  the  wharf  in  Eureka.  The  contract  was  taken  by 
the  Mercer-Fraser  Co.,  of  Eureka,  Calif.,  J.  D.  Fraser, 
president,  and  J.  L.  Brown,  secretary. 
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EXPA.NSIO.N  .lOINT  FOR  C0NURI;TE  GIRHER  CONSISTS  OF 
TROUGH-SHAPED  STEED  PLATE  SLIDING  ON  BEDPLATE 


is  much  greater  than  that  of  steel  on  steel.  Should 
these  plates  rust  or  for  any  reason  develop  a  greater 
coefficient  of  friction  between  their  contact  surfaces 
then  that  of  concrete  on  steel  plus  a  certain  amount  of 
bond,  the  girder  will  move  on  the  upper  plate. 


Motor  Truck  Used  To  Inspect  Water-Supplies 

Public  water-supply  field  investigations  made  by  the 
engineering  division  of  the  New  York  State  Board  of 
Health  have  been  materially  increased  in  number  during 
the  past  season,  largely  by  the  increased  facilities  af¬ 
forded  by  the  use  of  a  small  motor  truck.  In  every 
case  they  include  a  careful  inspection  of  the  watershed 
and  of  the  conditions  affecting  the  water-supply,  and  the 
collection  of  samples.  The  new  method  of  transporta¬ 
tion  makes  possible  a  much  more  extensive  and  com¬ 
plex  sanitary  control  than  existed  heretofore. 
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4  ft.  7i  in.;  height  7  ft.  11  in.,  and  weight  8000  lb. 
The  French  double-end  steam  locomotive  (Model  1888) 
has  a  total  wheelbase  of  12*  ft.;  total  length  about 
18  ft.  9  in.;  width  5  ft.  2  in.;  height  9  ft.  5  in.,  and 
weight  about  31,000  pounds. 

Four  kinds  of  cars  were  used:  Box  cars  with  a 
capacity  of  600  cu.ft.,  or  22,000  lb.,  weighing  10,900  lb., 
with  a  length  of  about  24  ft.,  width  of  6  ft.  and  height 
of  8  ft.  4  in. ;  gondola  cars  with  a  capacity  of  210  cu.ft., 
or  22,000  lb.,  weight  9000  lb.,  length  24  ft.,  width  5  ft. 
7  in.,  height  4*  ft.;  flat-cars  with  a  capacity  of  22,000 
lb.,  weight  8000  lb.,  length  24  ft.,  width  5  ft.  7  in., 
height  to  the  floor  2  ft.  4  in. ;  dump  cars  with  a  capacity 
of  27  cu.ft.,  weight  1050  lb.,  length  5  ft.  8  in.,  width  4 
ft.  8  in.  Tank  cars,  used  for  carrying  water  to  the 
front-line  trenches,  were  about  the  same  design  as  the 
box  car,  with  the  exception  of  the  tank,  and  weighed 
12,200  lb.  The  French  used  generally  a  gondola  car 
with  a  capacity  of  about  10  tons. 

All  buildings  were  made  from  standard  designs  when 
possible,  calling  for  wood  and  cor:  ugated-iron  construc¬ 
tion,  except  within  the  front  area,  where  all  buildings 
are  in  dugouts.  It  is  not  unusual  to  see  a  cluster  of 
these  dugouts,  emerging  from  a  cut  or  hillside,  re¬ 
sembling  a  huge  culvert,  partially  filled  with  drifting 
sands.  From  above  and  in  front  they  are  carefully 
camouflaged  to  resemble  natural  earth,  and  it  is  hard 
to  detect  them  from  a  distance  of  2000  yd.,  or  more. 

The  narrow-gage  railways  generally  run  at  right 
angles  to  the  broad-gage  line  at  the  railhead,  their  main 
lines  being  connected  with  laterals  in  loop  formation  to 
form  a  continuous  one-way  road.  Double  tracking  is 
only  used  when  short  hauls  call  for  it.  In  this  case, 
ample  protection  must  be  afforded  to  the  operation  of 
the  line. 

The  single  continuous  track  construction  allows  the 
handling  of  more  traffic  in  a  shorter  time,  and 
also  tends  to  serve  more  area  and  allows  for  the  diver¬ 
sion  of  traffic  over  any  lateral  when  necessity  demands. 
The  average  train  run  is  about  10  miles. 

Construction  of  the  Railway 

In  the  construction  of  the  Soixante  system  it  is  very 
important  that  no  grades  should  exceed  three  per  cent., 
and  curves  should  not  be  sharper  than  50  m.  (164.04 
ft.)  in  radius.  In  the  St.  Mihiel  salient  the  writer  has 
traveled  lines  having  5%  grade  and  30-meter  (98.42-ft.) 
curves,  but  this  was  unusual  and  would  not  have 
occurred  if  the  topography  had  not  made  it  necessary 
in  order  to  traverse  the  territory  without  detection  by 
the  enemy.  Compensation  for  curvature  on  grades  is 
made  at  the  rate  of  0.02%  per  degree. 

It  is  very  difficult  to  determine  accurately  the  cost  of 
constructing  this  railway,  as  the  data  are  kept  by  the 
Government.  The  British  assume  that  one  mile  of  track 
completely  laid  requires  7000  man-power  hours;  the 
French  are  capable  of  grading,  tracklaying  and  ballast¬ 
ing  about  0.75  m.  (2.46  ft.)  of  roadway  per  man  per 
day. 

The  track  sections  are  composed  of  two  25-lb.  rails, 

5  m.  (16  ft.  5  in.)  in  length,  bolted  to  eight  steel 
The  A.  E.  F.  gas  engine  is  equipped  ties,  and  weighing  about  25  lb.  per  yard.  These  sections 
der,  four-cycle,  35-hp.  water-cooled  are  very  easily  handled  and  placed  by  four  men.  The 

ft.;  overall  length  10  ft.  9  in.;  width  British  and  French  sections  are  similar  in  design,  but. 


Dwarf  Railways  of  the  Front 
Line  Trenches 

The  Soixante  or  60-Cenlimeter-Gage  Tracks  Used 
For  Many  Purposes — Connect  With  Broad- 
Gage  Railroads  In  Battle  Areas 

By  James  E.  Sellers 

Private,  23rd  Engineers,  American  Expeditionary  Forces.  France 

which 


Most  effective  of  the  “combat  railways' 

served  the  front-line  trenches  in  the  great  war 
was  the  French  narrow-gage  Vote  de  Soixante,  gen¬ 
erally  called  the  Soixante  railway,  the  gage  being  60 
cm.,  or  1  ft.  Hi  in.  Various  types  of  locomotives  and 
cars  were  used,  and  their  work  in  the  battle  areas  of 
France  was  of  exceptional  variety.  The  Soixante  rail¬ 
way  was  used  chiefly  for  the  transportation  of  troop.s, 
taking  the  wounded  from  the  front  to  hospitals  in  the 
rear,  carrying  to  the  front  rations,  ammunition,  guns, 
fuel,  clothing  supplies,  forage,  water,  engineering 
supplies,  etc.  The  materials  were  received  on  the 


AMERICAN  NARROW-GAGE  LOCOMOTIVE  IN  YARD 
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instead  of  bolting  the  rail  to 
the  ties  the  French  rivet 
them;  the  British  use  wooden 
ties  in  most  cases  in  connec¬ 
tion  with  steel  ties,  and  this 
is  also  done  on  American  lines 
when  soft  ground  or  muddy 
places  are  encountered.  To 
illu.strate  the  accomplishment 
of  these  narrow-gage  rail¬ 
ways — it  is  not  uncommon  to 
unload  an  entire  trainload  of 
supplies  in  30  min.  and  place 
them  in  piles  ready  for  dis¬ 
tribution.  For  example,  308 
tons  of  material  have  been 
received  at  9  a.m.,  some  five 
miles  from  the  front,  and  in 

less  than  three  hours’  time  desic.vkd  ix  .aooordaxce  with  luten  formula  for  concrete  arch 

placed  in  the  hands  of  the 
cooks  at  the  front  ready  to  be  made  into  “chow.” 

The  Soixante  was  responsible  in  a  groat  mea.sure  for 
the  wonderful  progress  made  by  the  Americans  during 
the  trying  days  of  September,  when  they  pushed  the 
Huns  out  of  the  St.  Mihiel  sector.  The  many  uses  found 
for  the  narrow-gage  railway  during  the  past  four  years 
prove  conclusively  its  value  in  military  tactics. 
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ting  out  coal  during  the  shortage.  The  bridge  was 
designed  by  the  writer  for  the  Fulton  Coal  Co.  and  was 
erected  by  the  forces  of  the  company  under  the  direc¬ 
tion  of  the  carpenter. 

The  increased  demand  for  coal  has  caused  the  develop¬ 
ment  of  a  large  area  of  “Freeport”  coal  in  the  district 
around  Hunker,  which  coal  has  hitherto  been  considered 
of  little  value.  In  a  distance  of  five  miles  along  the 
above-named  creek  some  forty  mines  have  been  opened 
in  the  “Freeport”  vein. 

In  order  to  provide  the  shipping  facilities  that  were 
needed  it  has  frequently  been  necessary  to  extend 
trestles  or  tipples  across  this  creek  so  as  to  load 'the 
coal  at  the  railroad  sidings,  and  the  accompanying  sketch 
shows  the  design  of  one  of  these  bridges  with  the  vari¬ 
ous  dimensions. 

Big  Sewickley  Creek  has  considerable  width  at  places, 
and  the  bridge  shown  was  designed  with  a  clear  span  of 
100  ft.  and  a  height  of  about  18  ft.  The  arched  mem- 
_ bers  were  designed  in  ac¬ 
cordance  with  the  Luten  for- 
^  mula  for  a  concrete  arch 
ring.  The  curve  is  therefore 
a  mean  between  the  semi¬ 
circle  and  the  ellipse.  The 
trusses 


Timber  Arch  Bridge  One  Hundred 
Feet  in  Length 

Forces  of  Fulton  Coal  Company  Design  and  Build 
Structure — Luten  Formula  for  a  Concrete 
Arch  Ring  Used 

By  D.  R.  Walkinshaw 

Greonsburg,  Penn. 

A  TIMBER  arch  span  100  ft.  long  was  built  re¬ 
cently  over  the  Rig  Sewickley  Creek  at  Hunker, 
VVestiT  oreland  County,  Penn.,  for  the  purpose  of  get- 


bottom  chords  and 
are  merely  used  to  stiffen  the 
short  panels.  The  bridge  is 
symmetrical  throughout  and 
consists  of  two  ribs  spaced 
41  ft.  c.  to  c.  and  completely 
X-braced.  In  order  to  pre¬ 
vent  swaying  at  the  center  two 
1-in.  wire-rope  guys  were 
anchored  to  large  trees  along 
the  bank.  A  photograph  of  the 
completed  bridge,  in  which  is 
seen  the  old  suspension  foot¬ 
bridge  heretofore  used  for 
crossing  the  stream,  is  shown. 

The  writer  was  the  design¬ 
ing  engineer  and  Joseph  Ket¬ 
tering  was  the  carpenter  who 
had  charge  of  the  construc¬ 
tion  for  the  coal  company. 


TIMBER  ARCH  CONNECTS  COAL  MINE  WITH  RAILROAD  SIDING 
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REPRODUCTION  OP  PACING  PAGES  TAKEN  PROM  NOTEBOOK— LOOSE-LEAP  PAGES  USED 


Field  Methods  on  Rapid  Stadia 
Surveys  at  Columbus 

All  Lines  Run  by  Stadia,  Levels  Taken  With  Tran¬ 
sit — Special  Rod  Extension — Colored  Cloths 
and  Whistles  for  Signals 

By  H.  K.  Kistler 

Instructor  In  Civil  Englneerinp,  Pennsylvania  State  College 

COSTS  and  progress  of  the  stadia  surveys  made  for 
the  Franklin  County  Conservancy  District,  Cokim- 
bus,  Ohio,  were  outlined  by  L.  R.  Howson  in  Engineer¬ 
ing  News-Record  of  Sept.  27,  1917,  p.  606.  A  descrip¬ 
tion  of  some  of  the  details  of  the  actual  field  work, 
as  carried  out  by  one  of  the  parties,  may  be  of  interest. 
At  the  time  the  surveys  were  made  the  writer  was  assist¬ 
ant  engineer  for  Alvord  &  Burdick  and  in  charge  of 
the  field  party  making  the  sun^ey  of  the  Delaware 
reservoir  area. 

Primarj’  transverse  lines  were  run  by  stadia,  the 
double-deflection  method  of  measuring  angles  being 
used.  Stadia  distances  were  read  in  both  directions  on 
each  line,  the  mean  of  the  two  readings  being  taken, 
or  the  checked-back  reading  in  each  case  of  apparent 
error  in  the  forward  reading.  Levels  were  carried  by 
transit.  One  tripod  leg  was  graduated  to  indicate  the 
height  of  the  instrument  above  the  hub  when  the  point 
of  the  plumb  bob  was  swung  over  to  that  leg.  Level 
readings  were  taken  in  both  directions  on  each  line, 


and  the  difference  of  elevation  was  computed  in  both 
directions  for  each  line,  the  mean  of  these  differences 
of  elevation  being  adopted.  Where  level  readings  could 
not  be  taken,  the  upper  or  lower  cross-hair  was  read 
and  the  half  interval  applied.  Vertical  angles  were 
seldom  necessary  on  the  primary  line.  Frequent  level 
checks  were  had  at  United  States  Geological  Survey 
bench  marks.  Primary  traverses  averaging  15  miles  in 
length  were  easily  kept  within  an  error  in  minutes  of 
angles  of  one-half  the  length  of  traverse  in  miles  and 
within  a  linear  closure  of  1  in  1500,  while  levels  always 
checked  between  Geological  Survey  bench  marks  as 
well  as  five-hundredths  of  the  length  of  the  levels 
in  miles. 

The  transitman  was  provided  with  a  referee’s  whistle, 
for  signalling  te  the  rodman.  Each  rodman  carried  a 
strip  each  of  red.  white  and  blue  signal  cloth.  The 
red  cloth  tied  in  a  single  simple  knot  near  the  top  of 
the  rod  indicated  the  bottom  of  a  ditch,  creek  or  ravine 
watercourse;  the  white  cloth  similarly  placed  meant  a 
river  bank  or  a  road  center  line;  the  blue  indicated  a 
fence-line  intersection;  the  hat  held  in  the  hand  and 
waved  or  placed  on  top  of  the  board  meant  the  corner 
of  a  building.  These  signals  were  necessary,  because 
one  cannot  call  shots  half  a  mile,  and  it  is  impossible 
to  tell  at  that  distance  whether  the  rodman  is  at  the 
corner  of  a  building  or  100  or  200  ft.  nearer  on  line 
with  it. 
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In  shots  taken  on  the  rod  the  following  order  was 
observed:  Distance  and  level  readings  were  taken  and 
remembered;  the  rodman  was  signalled  to  move  to  a 
new  point  (one  blast  on  whistle  for  Rodman  No.  1 
and  two  blasts  for  Rodman  No.  2) ;  the  level  reading 
and  distance  recorded  and  the  azimuth  read  and  record¬ 
ed  before  the  instrument  was  disturbed.  If  the  level 
reading  was  taken  the  distance  had  been  read  on  a 
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shot  it  would  be  taken  first  on  the  next  shot,  thus  saving 
the  time  necessary  to  reset  the  bubble.  Three  blasts 
on  the  whistle  indicated  that  Rodman  No.  1  could  not 
be  seen  and  four  blasts  that  Rodman  No.  2  was  not 
visible. 


Inclement  weather  caused  practically  no  loss  of  time. 
Each  rodman  was  provided  with  a  rainproof  coat.  A 
large  wagon  umbrella  which  had  been  treated  with  a 
coat  of  boiled  linseed  oil  was  used  to  protect  the  transit 
and  the  transitman  during  rain  or  snow.  The  umbrella 
w’as  mounted  on  a  sharpened  oak  post  driven  into  the 
ground  near  the  station  and  was  carried  between  sta¬ 
tions  by  the  rodman  giving  backsight.  , 

Ajsystem  of  rectangular  coordinates  was  established 
for  the  area  to  be  surveyed,  and  primary  traverses 
were  computed  and  adjusted  before  the  plotting  of' 
topography  was  started.  Secondary  or  topography  lines' 
were  computed  by  slide  rule.  Having  the  coordinates- 
of  the  primary  stations  previously  established  greatly, 
simplified  the  work  of  adjusting  and  plotting  the  sec¬ 
ondary  lines. 

A  sketch,  showing  the  station  occupied,  the  back 
station  and  the  forward  station,  was  required  for 
each  topography  point  used;  the  top  of  the  page  being 
always  oriented  to  the  north.  The  form  of  notes  kept 
is  illustrated  by  the  accompanying  facing  pages  re¬ 
produced  from  the  notebook.  > 


Standard  Bridge  Abutments  on 
Canal  Projects 

Two  Types  of  Abutments,  Reinforced-Concrete  and 
Timber  Pile,  Are  Used  on  Rio  Grande 
Irrigation  Development 

By  D.  C.  Willett 

El  Paso,  Texas 

ONE  of  the  most  serious  problems  in  the  Rio  Grande 
project  in  New  Mexico  and  Texas  has  been  the  con¬ 
struction  of  satisfactorj'  foundation  in  the  quicksand 
which  underlies  the  surface  soil  throughout  the  region. 
On  all  main  highways  of  the  Reclamation  Service,  sub¬ 
stantial  timber  bridges  are  being  installed,  usually  with 


reinforced-concrete  abutments  of  the  type  illustrated 
herewith,  instead  of  the  heavier  gravity  type  of  plain 
concrete  walls.  In  this  soil,  piling  is  necessary,  the 
piles  being  easily  jetted  into  place. 

The  reinforced-concrete  abutments,  one  of  which  (on 
the  Borderland  Road  at  Nemexas  drain  in  the  Mesilla 
valley)  is  illustrated  here,  are  designed  to  have  a  base 
width  of  70%  of  the  height.  The  heel  for  a  6-ft.  height 
is  2  ft.  4  in.,  and  for  each  foot  of  height  added  or  sub¬ 
tracted  4  in.  are  added  or  subtracted  for  the  base.  The 
wing  wall  is  made  at  an  angle  of  45°,  the  length  depend¬ 
ing  upon  height  and  local  conditions,  the  top  generally 
having  a  slope  of  2:  1.  Reinforcement  is  used  as  noted 
on  the  drawing,  but  for  higher  and  lower  walls  the  steel 
is  spaced  according  to  the  United  States  Reclamation 
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Service  standard.s.  The  lenprth  of  the  pile  below  the 
concrete  is  varied  to  suit  conditions,  but  the  minimum  is 
5  feet. 

The  pile  abutments  are  desijrned  as  .shown ;  in  the  case 
of  quick.sand  extra  sheeting  is  carried  down  to  several 
feet  below  the  surface  of  the  slope.  The  length  of  piles 
varies  with  soil  conditions  encountered,  but  the  min¬ 
imum  is  12  feet. 

The  work  shown  in  the  photograph  was  done  by  the 
Government  force,  with  L.  R.  Fiock  as  superintendent. 


Algae  Cause  Taste  in  Fort  Worth  Water 

By  Robert  H.  Craig 

Captain,  Sanit.iry  Corp."?,  T'nited  .states  Aimy.  t'atni'  Sanitaiy 
KliRint-er,  Camp  Howie.  Texas 


chlorine  does  not  make  any  alteration  in  the  kind  of 
taste. 

It  was  the  intention  of  the  municipal  authorities  to 
clear  the  bed  of  the  lake  of  trees  and  underbrush  but  not 
to  strip  the  land,  as  the  cost  would  have  run  into  pro¬ 
hibitive  expense.  Some  of  the  trees  were  removed,  but 
difficulty  was  experienced  with  the  contractors,  and  the 
lake  was  filled  up  without  stripping  and  with  little 
clearing. 

Thousands  of  trees  were  covered  with  the  water, 
and  many  are  partly  submerged  and  partly  exposed. 
The  theory  was  advanced  by  some  that  the  taste 
was  due  to  vegetable  decay  of  the  trees,  forming  such 
products  as  tannic  acid,  but  as  the  taste  disappears 
after  the  autumn  “turnover”  it  would  seem  that  the 
taste  is  entirely,  due  to  algje.  This  belief  is  strength¬ 
ened  by  the  fact  that  handfuls  of  the  algie  growths  have 
an  odor  which  corresponds  to  the  taste  noticeable  in  the 
water. 

Attempts  were  made  to  rid  the  water  of  the  taste  by 
dragging  bags  filled  with  copper  sulphate  through  the 
water  from  the  rear  of  a  motor  boat,  within  a  radius 
of  three-quarters  of  a  mile  from  the  water  intake.  The 
“draw-off”  level  at  the  intake  was  also  changed.  These 
measures  helped  somewhat,  but  did  not  eliminate  the 
taste. 

An  aeration  basin  is  being  constructed  at  the  filter 
plant,  designed  by  John  Gregory,  consulting  engineer, 
Baltimore,  Md.  It  is  a  shallow  basin  with  64  aeration 
nozzles  .spraying  the  water  into  it.  The  aeration  will 
undoubtedly  better  the  condition,  and  it  is  hoped 
will  get  rid  of  the  taste  entirely. 


ALG.i^I  growths  give  the  water-supply  of  Fort 
Worth  .so  much  vegetable  taste  in  the  summer  and 
autumn  months  as  to  necessitate  special  treatment. 
Copper  .sulphate  having  proved  to  be  inadequate  an 
aeration  basin  is  being  built. 

The  water-supply  is  drawn  from  Lake  Worth,  an  arti¬ 
ficial  re.servoir  formed  by  damming  the  west  fork  of 
the  Trinity  River.  The  lake  has  a  capacity  of  35,000,- 
<»00,000  to  40,000,000,000  gal.,  an  area  of  nine  square 
miles  and  a  drainage  area  of  1800  .square  miles. 

Samples  of  water  collected  in  November,  from  within  a 
radius  of  a  half  mile  of  the  water  intake,  showed  the 
following  microscopic  organisms: 

Diatomacese . . . Xnvicula 

Siiirogyra 

Ohlorophyceae . .  ;  I‘inidorinii 

I  H fiiilothecii 
1  ('iostei-ium 

<'yanophyt'fiP . Clorroysu 

. j  K'ramaectum 

. l.'JXr"’ 

Tumblerfuls  of  water  collected  from  the  top  of  the 

filters  at  times  showed  hundreds  of  cru.stacea. 

The  water  from  the  lake  flows  six  miles  through  a 
concrete  pipe  line  six  miles  to  the  filtration  plant.  Iron 
and  lime  is  used  as  a  coagulent  and  liquid  chlorine  as  a 
disinfectant. 

After  filtration  the  water  often  has  a  strong'^r  taste 
than  the  raw  water,  giving  rise  to  the  belief  that  filtra¬ 
tion  breaks  up  the  minute  particles  of  the  algae  and 
causes  the  vegetable  oils  to  be  diffused  through  the 
filtered  water.  The  taste  in  the  .system  is  the  same  as 
the  taste  in  the  lake,  showing  that  the  application  of 


Reinforced-Concrete  Columns  of 
Precast  Pieces 

PRECAST  concrete  pieces  of  similar  size  and  shape  to 
the  usual  concrete  block  have  been  used  in  France 
recently  to  build  up  reinforced-concrete  members, 
notably  columns. 

A  typical  detail  of  a  column  is  illustrated  herewith 
in  the  accompanying  sketch.  Each  of  the  concrete 
pieces  as  shown  is  about  10  in.  high  and  weighs  about 
20  lb.,  so  it  can  be  lifted  into  place  by  hand.  In  oper¬ 
ation,  a  concrete  base  is  poured  in  place  and  rods  are 
left  protruding  from  the  base  in  such  location  as  to  form 
a  reinforcement  for  the  col¬ 
umn.  The  E-shaped  blocks  i 

with  their  two  grooves  to 
surround  the  reinforcement  :  j  i 

are  then  slipped  into  place,  1  1 1  | 

and  the  column  is  built  up  I  | 

with  mortar  joints.  After  !  I  ' 

it  has  reached  the  proper  j 

height  the  grooves  into  L 

which  the  rods  slip  are  j  ;  .  <»  |  / 

filled  with  poured  concrete.  ^  r ; 

A  number  of  details  have  J'l  / 

been  devised  for  column  ^  \ 

connections  and  for  various 

types  of  con.struction.  The  -  x 

method  is  described  in  a  '  - 

recent  issue  of  Le  Genie 

PREOAST  CONCRETE 
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A  REVIEW  OF  BOOKS  AND  A  LISTING  OF  NEW  PUBLICATIONS 


“Engineering  News”  Book  Index  Completed 

IXOKX  TO  ‘•KXOIXKKUlNf.’  XKWS"  FOR  THK  V KARS  1  !>1 9  TO 

1917  IXORl'SIVE — Ooniiiiled  by  Nathan  C.  Rockwood.  Assoc. 

Am.  Hoc.  E.,  Formerly  As.sociate  Editor  of  Knuinevrinn 

News.  New  York:  McOraw-IIill  t^o.  Cloth;  6x9  in.;  pp. 

469.  $3  net  or  K'  in  combination  with  indexes  for  1899-99, 

1900-04  and  1905-09. 

The  publication  of  this  volume  completes  the  series 
of  uniform  consolidated  indexes  to  EngineeHng  Neivs 
from  1890  to  the  close  of  March,  1917.  The  four  volumes 
in  the  series  are  as  many  keys  or  guides  to  the  history 
of  civil  engineering  and  construction  for  the  17  years 
preceding  our  entrance  into  the  great  war.  The  three 
earlier  volumes,  all  fortunately  still  in  print,  covered  the 
periods  1890-99,  1900-04  and  1905-09. 

In  the  preface  to  the  1905-09  index  it  was  stated: 
“This  book  is  not  ‘an  enterprise  of  profit’  .  .  .  it  is 

published  solely  for  ‘the  convenience  of  the  users  of 
Engineering  News*  ”  The  same  is  true  of  the  present 
volume.  It  is  designed  to  make  easily  and  quickly  ac¬ 
cessible  the  contents  of  thousands  of  pages  of  Engineer¬ 
ing  News,  from  1910  to  its  consolidation  with  Engineer¬ 
ing  Record. 

Like  the  earlier  volumes,  the  fourth  is  a  carefully 
classified  subject  index,  with  liberal  use  of  cross-refer¬ 
ences.  The  author  had  the  advantage  of  intimate  knowl¬ 
edge  of  the  contents  of  Engineering  News  during  the 
period  covered,  a  knowledge  acquired  by  service  both 
on  its  editorial  staff  and  as  indexer  of  its  half-yearly 
volumes.  The  general  plan  of  the  earlier  indexes,  made 
by  a  trained  indexer  under  the  guidance  of  the  editors, 
has  been  followed  by  Mr.  Rockwood,  because  long  use 
has  proved  its  value  and  also  to  make  the  whole  series 
uniform  in  style,  so  all  four  may  be  used  together  with 
ease. 

An  idea  of  the  wealth  of  material  on  leading  topics 
made  more  quickly  available  by  the  1900-17  index  may 
be  given  by  noting  that  Bridges,  with  its  subclassifica¬ 
tions,  fills  22  pages;  Buildings,  nine;  Canals,  seven; 
Concrete,  15;  Dams,  nine;  Engineers,  eight;  Railways, 
26,  not  counting  six  pages  on  electric  railways  and  elec¬ 
trification  of  steam  railways;  Roads,  19,  besides  three 
pages  on  Highways;  Sewage  Disposal  and  Treatment, 
nine;  Surveying,  nine;  Tunnels,  six,  not  counting  three 
pages  on  Subways;  Water  Purification,  seven;  Water- 
Supply  and  Water-Works,  12. 

The  wide  range  of  topics  and  a  further  idea  of  the 
large  number  of  references  included  are  indicated  by  the 
fact  that  aside  from  the  12  heads  already  mentioned  as 
filling  six  to  26  pages  each  there  are  35  or  more  that 
fill  at  least  two  pages.  These  heads  are:  Aqueducts, 
Arches,  Cement,  City  Planning,  Columns,  Contracting, 
Drawing,  Engineering  and  closely  related  matters.  Engi¬ 
neering  Schools,  Flood  Protection  and  Floods,  Founda¬ 
tions,  Garbage,  Irrigation,  Locomotives,  Motor  Trucks, 
Municipal,  Patents,  Piles,  Pipe,  Pumps,  Rails,  Reser¬ 
voirs,  Retaining  Walls,  Rivers,  Sewerage,  Ships,  Steel, 
Subways,  Tanks  and  Standpipes,  Typhoid,  Valuations, 
Viaducts,  Water  Power,  Wharves  and  Docks. 

Thoroughness  is  evidenced  by  not  only  the  cross-  refer¬ 
ences  already  mentioned  but  also  by  the  inclusion  of 


news  notes  of  permanent  value.  To  save  the  reader  from 
being  mislead,  the  notes  are  designated  by  the  letter 
“n.”  As  a  further  guide  to  be  found  under  the  separate 
entries  the  approximate  number  of  words  in  each  article 
of  500  or  more  words  in  length  is  given.  Editorial  dis¬ 
cussion  and  letters  to  the  editor  are  designated  by  ab¬ 
breviations  in  parentheses. 

Before  concluding,  it  may  be  noted  that  an  index  to 
the  first  17  years  of  Engineering  News,  1874-90,  was 
published  in  1891  as  a  thin  volume  of  118  pages.  It 
has  long  been  out  of  print.  Moreover,  having  been  made 
before  the  days  of  trained  indexers,  this  early  volume 
is  not  satisfactory.  Fortunately,  the  later  and  more 
important  part  of  the  period  is  covered  by  the  valuable 
“Descriptive  Index  of  Current  Engineering  Literature, 
1884-1891,”  prepared  under  the  direction  of  the  late 
Prof.  J.  B.  Johnson  for  the  Association  of  Engineering 
Societies,  and  since  continued  as  “The  Engineering 
Index.” 

Finally,  it  is  a  pleasure  to  announce  that  it  is  the 
intention  of  Engineering  News-Record  to  publish  con¬ 
solidated  indexes  to  its  contents  at  five-year  intervals, 
thus  carrying  on  without  a  break  the  work  of  making 
readily  available  the  record  of  engineering  practice  and 
progress  pursued  for  so  many  years  by  Engineering 
News.  This,  the  editors  feel  confident,  will  encourage 
subscribers  to  preserve  and  bind  their  volumes,  a  prac¬ 
tice  which  already  prevails  to  a  large  extent  but  might 
well  be  extended  with  advantage. 

Asphalts  Broadly  Treated 

Reviewed  by  A.  W.  Dow 

Consulting  Paving  Engineer,  New  York  City 

ASPHALTS  AND  ALLIED  SUBSTANCES:  Their  Oocurrenoe. 
Modes  of  Production,  Uses  in  the  Arts,  and  Methods  of  Test¬ 
ing — By  Herbert  Abraham,  B.S.  of  Chemistry,  Member  A.C.S., 
S.C.I.,  A.S.T.M.,  I.A.T.M.  New  York :  D.  Van  Nostrand  Co. 
Cloth  ;  6  X  9  in. ;  pp.  606  ;  illustrated.  $5 

There  is  hardly  a  subject  with  which  the  engineering 
profession  has  to  deal  that  is  more  difficult  to  inform 
oneself  on  than  the  technology  of  asphalts  and  allied 
materials.  What  little  has  been  written  on  this  subject 
is  scattered  through  numerous  magazines,  proceedings 
of  societies  and  Government  publications,  many  of  which 
are  out  of  print  or  inaccessible  to  the  large  majority. 
Mr.  Abraham  has  gone  far  to  remedy  this  difficulty  by 
abstracting  the  literature  on  this  subject  and  compiling 
it  with  considerable  information  from  well  known 
authorities  and  original  data  of  his  own. 

The  book  is  divided  into  five  parts.  In  the  first  is 
a  short  history  of  the  early  discovery  and  uses  of  bitu¬ 
minous  materials,  and  the  classification,  terminology, 
chemistry  and  geology  of  bituminous  substances.  The 
terminology  and  classification  appear  to  be  entirely 
original  with  the  author,  as  is  usually  the  case  in  all 
books  published  on  this  subject.  Part  II  deals  with 
semi-solid  and  solid  native  bituminous  materials,  their 
occurrence  and  methods  of  refining.  Under  this  head¬ 
ing  are  classed  such  materials  as  ozokerite  and  other 
mineral  waxes,  pure  native  asphalts  and  those  associated 
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with  more  or  less  mineral  matter,  gilsonite,  grahamite 
and  allied  materials,  elaterite,  wurtzilite,  albertite  and 
bituminous  shales.  The  third  part  takes  up  tars  and 
pitches  and  their  production  from  wood,  peat  lignite, 
bituminous  shale,  fatty  acid  and  bone  tar.  It  also  deals 
with  petroleum,  its  refining,  and  products  made  there¬ 
from,  such  as  all  grades  of  burning  oil,  paraffine  wax, 
wax  tailings,  residual  oils,  asphalt  both  straight  run 
and  blown,  and  pitches  formed  as  byproducts  in  the 
manufacture  of  various  petroleum  products.  The  fourth 
part  treats  manufactured  products  from  the  various 
pitches  and  bitumens,  and  their  application  and  uses 
in  the  arts,  such  as  paving,  waterproofing,  roofing  and 
paints.  The  fifth  part  deals  exclusively  with  the  methods 
of  testing  bituminous  materials. 

The  book  is  comprehensively  written,  and  the  sub¬ 
jects  are  succinctly  described  and  well  illustrated  by 
photograps  and  diagrams.  As  the  work  covers  a  very 
large  field,  many  of  the  topics  are  of  necessity  greatly 
condensed,  but  the  author  has  given  preference  to  those 
topics  concerning  which  little  has  been  published,  such 
as  fatty-acid  pitches ;  bituminized  roofings,  floorings  and 
other  fabrics;  bituminous  paints,  cements,  varnishes 
and  japans. 

As  is  to  be  expected  in  a  book  covering  so  large  a 
field,  there  are  a  number  of  misstatements  in  various 
sections.  These,  in  the  majority  of  cases,  are  of  minor 
importance  and  do  not  detract  from  the  value  of  the 
work.  There  are,  how'ever,  a  few  that  should  be  com¬ 
mented  on,  as,  for  instance,  in  .speaking  of  the  steam 
distallation  of  oils  for  the  production  of  asphalt,  the 
maximum  temperatures  stated  as  those  to  w’hich  the 
stills  are  heated  are  entirely  too  low.  Excellent  Cali- 
iornia  asphalts  are  often  made  at  temperatures  much 
over  700°  F.  It  is  also  the  cu.stom  in  the  production 
of  high-grade  asphalts  from  Mexican  petroleum  by 
steam  di.stillation  to  carry  the  temperature  considerably 
over  the  maximum  stated  by  the  author,  and  it  is  doubt¬ 
ful  W’hether  a  practical  run  could  be  made  at  so  low  a 
temperature. 

The  de.scription  of  the  different  grades  of  California 
asphalt  under  the  designations  A,  B,  C,  D  and  E  are 
very  misleading.  In  the  first  place,  the  limits  of  the 
penetration  of  the  different  grades  are  not  those  usually 
in  use,  although  there  is  considerable  variation  in  this 
respect  with  different  manufacturers.  The  description 
of  how’  the  different  grades  chew'  is  very  misleading.  A 
material  of  15  penetration  will  not  grind  between  the 
teeth  but  will  chew  hard,  while  a  material  of  50  penetra¬ 
tion  will  chew  quite  soft,  and  75  penetration  is  about 
as  soft  as  can  be  chewed  without  sticking  to  the  teetn. 

The  .statement  relative  to  sheet-a.sphalt  paving,  where 
the  author  .says,  “Neither  the  du.st  nor  bituminous 
cement  should  be  present  in  excess,  as  these  tend  to 
make  the  mixture  too  smooth  to  form  a  proper  bond 
with  the  foundation,”  is  incorrect.  In  the  first  place, 
the  normal  mixture  of  a  sheet-asphalt  pavement  does  not 
adhere  to  the  foundation  and,  contrary  to  the  statement 
of  the  author,  an  excess  of  bitumen  would  tend  to  cause 
the  mixture  to  adhere.  The  objection  to  the  use  of  too 
much  bitumen  is  that  is  produces  an  unstable,  .soft 
pavement. 

The  average  penetration  of  the  bituminous  cement  for 
sheet-asphalt  paving  is  given  as  35  to  77°  F.  This  is 
very  much  too  low,  and  is  only  used  in  pavements  for 
the  very  heaviest  traffic.  Fifty-five  penetration  is  about 
the  average.  The  limitations  of  penetration  at  32,  77 


and  115°  F.  of  the  bituminous  cement  for  bituminous 
macadam  are  so  limiting  that  they  exclude  many  of  the 
better-grade  asphalts.  Several  other  tables  giving  the 
physical  characteristics  of  asphalt  are  also  open  to  this 
criticism. 

The  method  described  of  laying  w^ood  block  in  a  tar 
cushion,  if  followed,  would  be  likely  to  result  in  having 
the  pavement  slide  around  on  the  foundation.  The  .safest 
way,  and  the  one  that  has  been  adopted  as  standard  of 
late,  is  to  coat  the  smoothly  prepared  foundation  with 
as  thin  a  layer  of  coal-tar  pitch  as  po.ssible  and  lay  the 
blocks  directly  on  this  and  not  on  a  thick  pitch  cushion 
sprinkled  with  .sand. 

The  book  will  be  found  of  value  to  all  w'ho  are  in¬ 
terested  in  the  subjects  treated.  Engineers,  architects 
and  contractors-can  inform  themselves  on  the  technology 
of  bituminous  paving,  waterproofing,  roofing,  paints, 
insulation,  etc.,  and  on  the  origin  and  processes  of  manu¬ 
facturing  the  various  ingredients  u.sed  in  these  arts. 
The  manufacturer  of  products  in  which  bituminous  ma¬ 
terials  are  used  can  enlarge  his  knowledge  on  how’  such 
substances  are  produced  and  of  their  chemical  and  physi¬ 
cal  properties,  which  knowledge  may  enable  him  to  im¬ 
prove  his  own  products.  The  technologist  will  find  the 
book  of  value  as  a  ready  reference  for  methods  of 
analysis  and  for  the  preparation  of  bituminous  com¬ 
pounds.  The  many  references  throughout  the  text  add 
greatly  to  the  value  of  the  book,  and  will  be  found  most 
helpful  to  anyone  wishing  to  make  a  more  thorough 
study  of  the  subject.  Another  excellent  feature  is  the 
system  used  throughout  the  book  of  placing  a  number 
opposite  all  results  of  te.sts. 


Water  Disinfection  by  Chlorination 

By  Frank  E.  Halk 

1  »ir«'Ctor  of  tho  Mount  I’rospool  Lalioratory,  Brooklyn,  N.  Y. 

rULOHIX.VTION  OF  WATKH — I’.y  Joseph  F.l.C..  Oity 

P.afterioloRist  and  Cheniist.  Ottawa:  Captain  Canadian  Army 
Hydrolopieal  Corps:  Mejnbei-  of  Committee  .Standaial  Metiiods 
of  Analysis,  American  Water-Works  Association.  New  York  : 
•lohn  Wiley  &  .Sons,  Inc.  London;  tTiapman  &  Hall,  Ltd. 
Cloth  :  6  -x  9  in.  ;  pp.  l.")8  ;  illustrated.  $1..')0. 

The  author  has  filled  a  niche  which  needed  filling. 
Though  this  is  a  small  book,  every  phase  of  chlorina¬ 
tion  seems  to  be  covered.  Many  interesting  and  useful 
data  have  been  gleaned  from  the  numerous  scattered 
publications  containing  information  on  the  subject. 
Much  original  work  is  also  included.  At  the  end  of  each 
chapter  is  a  short  bibliography. 

It  is  perhaps  natural  that  the  author  should  give  credit 
to  England  for  first  employing  chlorine  in  the  disinfec¬ 
tion  of  water,  at  Lincoln,  in  1904-5,  although  it  was  in 
America,  since  1908-9,  that  the  importance  of  the  method 
was  first  realized  and  low  dosage  utilized,  so  much  so 
that  London  commenced  only  in  1916  to  chlorinate  its 
supply  and  Europe,  as  the  book  states,  did  not  realize 
its  importance  until  the  war  necessitated  such  action. 

In  the  second  chapter  is  brought  together  consider¬ 
able  interesting  evidence  on  the  old  que.stion  as  to 
whether  oxygen  or  chlorine  is  the  important  active 
element  in  the  hypochlorites.  Such  evidence  as  is  con¬ 
tained  in  Table  III  appears  to  be  inconclusive,  as  in- 
::ufficient  data  are  included.  For  example,  permanga¬ 
nate  in  acid  solution  yields  five  cxygen  atoms,  in  alka¬ 
line  solution  only  three.  No  mention  is  made  of  the  con¬ 
ditions  of  the  experiment.  The  table  .shows  the  effect  of 
relative  stability,  or  rapidity  of  action,  of  two  oxidizers 
rather  than  the  amount  of  relative  work  done,  since  after 


sufficient  time  the  results  are  alike  for  practically  the 
same  oxygen  content. 

The  chapter  on  dosage  throws  a  considerable  light  on 
the  effect  of  organic  matter,  temperature,  admixture, 
time  and  light.  Particular  attention  should  be  paid  by 
operators  to  the  statement  on  admixture,  pp.  41  and  42. 

Aftergrowths  receive  several  pages  in  the  chapter  on 
“Bacteria  Surviving  Chlorination.”  The  absence  of 
sanitary  significance  is  mentioned.  The  chapter  on 
“Complaints”  is  particularly  complete,  referring  not  only 
to  taste  and  odor  and  means  of  correction,  but  also  to 
the  effect  of  chlorination  on  fish  life,  plants,  animals 
and  corrosion.  The  chapters  on  “Bleach  Treatment” 
and  “Liquid  Chlorine”  contain  information  probably 
more  generally  familiar.  So  up  to  date  is  the  book 
that  reference  is  made  to  the  mobile  motor-truck  filter 
and  sterilization  units  employed  by  the  United  States 
Army  late  in  the  war.  Possibly  not  so  familiar  is  the 
chapter  covering  the  electrolytic  processes.  The  Montreal 
plant  is  described,  with  cost  data. 

The  chapter  on  “Chloramine”  (which  employs  am¬ 
monia  with  bleach)  contains  the  results  of  this  very 
recent  method  of  chlorination  developed  by  Race.  Judg¬ 
ment  upon  this  method  must  be  withheld,  since  the  most 
recent  tests  of  its  effi?iency  tend  to  show  very  little  or 
no  greater  efficiency  than  that  obtained  by  other  forms 
of  chlorine.  Particularly  important  is  the  question  of 
cost  as  well  as  the  handling  of  tw'o  solutions  instead  of 
one.  Its  effect  on  aftergrowths  may  be  due  to  greater 
stability.  Under  “Results  Obtained”  the  author  lays 
stress  on  reduction  in  cost  of  filtration  by  the  use  of 
chlorine  and  consequent  increase  in  filter  capacity  by 
increase  of  load.  The  last  two  pages  contain  a  very 
sane  statement  on  the  limits  of  use  of  chlorination. 

The  author  deserves  praise  for  producing  so  readable 
a  book,  covering  so  much  ground  in  so  few  pages. 

The  Shipbuilding  Art 

PRACTICAT..  SHIP  PROniTCTIOX — By  .V.  W.  Carmichael. 
Lieutenant  Commander,  Construction  Corps,  C_  s.  Mem¬ 
ber  Society  of  Naval  Arcliitects  and  Murine  TOn}rin‘'ers.  New 
York:  McGr.aw-Hill  Book  Co.,  Inc.  I.ondon:  Hill  Puldisli- 
ing  Co.,  T.td.  Clotii :  G  x  9  in.  :  pp.  2.'j2  ;  illustrated.  $3. 

To  furnish  the  great  army  of  new  workers  in  the 
shipyards  with  a  sound  elementary  introduction  to  the 
conceptions  and  methods  underlying  the  construction  of 
modern  vessels,  the  Emergency  Fleet  Corporation  last 
year  issued  a  little  pamphlet  entitled  “Shipbuilding  for 
Beginners.”  Precisely  the  same  motive  thought,  car¬ 
ried  out  very  much  more  fully,  is  embodied  in  the 
present  book.  It  is  .still  a  Shipbuilding  for  begin¬ 
ners,  but  it  will  carry  them  far  into  the  art,  and 
is  capable  of  developing  their  ideas  and  .stimulating 
their  thoughts  in  highly  effective  manner  to  the  point 
of  a  live  understanding  of  shipyard  requirements. 

A  rough  notion  of  what  the  book  contains  may  be 
gleaned  from  the  chapter  headings:  Requirements  of 
Ships,  General  Description  of  Ships,  Structural  Mem¬ 
bers,  Design,  Shipyards,  Preliminary  Steps  in  Ship 
Construction,  and  The  Building  of  Ships.  The  first 
two  chapters  and  the  one  on  design,  except  for  a  short 
section  describing  the  materials  used  in  ship  construc¬ 
tion,  are  likely  to  be  of  less  immediate  value  to  the 
engineer  than  the  other  five.  The  last  named,  illus¬ 
trated  with  many  sketches  of  structural  parts,  of  tools, 
of  good  and  defective  rivets,  of  bending-slab  operations, 
and  other  vital  matters  in  hull  construction,  should 
prove  permanently  valuable  in  tying  together  the  struc¬ 
tural  engineer  and  the  shipbuilder. 


Condensed  Handbook  of  Iron  and  Steel 

IRON  AND  .STEEL:  (A  Docket  Encyclopedia)  IncUid’n);  .Allied 
Industrie.^  .nnd  Sj-icnces.  By  HuKh  B.  Ti-mann.  H.S..  A.M.. 
witli  an  Introduction  by  Henry  .Aiai-ion  Howe.  Second  Edi¬ 
tion.  EnlaiT'cd  and  Revised.  .\’ew  A'oi  k  :  .\l<  <  Jiaw-Ilill  Book 
C’o.  Klexibie  Covei',  Docket  Size;  x  7  in.;  pp.  514;  illu.s- 
trated.  $4. 

Having  taken  a  commanding  position  in  the  ironwork¬ 
ing  industries  in  its  first  edition  (see  Engineering  Neirs 
of  Dec.  15.  1910,  p.  58  of  the  Engineering  Literature 
Supplement)  Tiemann’s  glossary  and  manual  as  now'  re¬ 
vised  and  rewritten  makes  an  even  stronger  claim  to 
this  position.  The  author  has  evidently  labored  w’ith 
care  and  devotion  to  bring  the  w’ork  up  to  date  and  to 
give  proper  recognition  to  the  increased  importance 
of  the  scientific  aspect  of  iron,  as  represented  in  metal¬ 
lography.  Incidentally,  he  has  amplified  the  contents  of 
the  book  considerably,  by  adding  mill  terms  used  in  va¬ 
rious  special  branches  of  the  art  as  w'ell  as  by  expand¬ 
ing  the  monographs  on  separate  scientific  and  practical 
phases  of  the  subject — as  Chemistry,  Rolling,  Heat 
Treatment,  Special  Steels.  By  a  short  introductory  out¬ 
line  of  iron  metallurgy  he  has,  fui'thermore,  provided 
a  valuable  means  of  coordination.  Altogether,  the  re¬ 
sult  of  the  revision  is  a  book  that  is  indispensable  to 
everyone  engaged  in  iron  metallurgy. 

In  its  present  form  the  book  is  essentially  a  hand¬ 
book,  or  highly  condensed  treatise,  with  an  alphabeti¬ 
cal  arrangement  of  sections  and  W'ith  a  directly  incor¬ 
porated  index.  The  glossary,  though  important,  is  sub¬ 
ordinate  to  the  special  discussions  of  the  larger  in¬ 
dividual  subjects,  w'hich,  though  arranged  in  their 
proper  alphabetical  position  in  the  glossary,  form  a 
series  of  chapters  on  the  several  parts  of  the  entire 
subject.  Of  the  minor  items,  forming  in  number  by 
far  the  larger  part  but  in  space  occupying  the  smaller 
part  of  the  total,  a  great  number  are  merely  cross-index 
entries,  which  refer  to  the  appropriate  point  in  one 
of  the  special  discussions  for  the  definition  and  ex 
planation  of  the  term  in  question. 

Another  Novel  With  an  Engineer  as  Hero 

THE  GREAT  HUNGER — By  Johan  Bojer.  Tran.^lated  from  the 
Norwegian  by  W.  .1.  .Alexander  W'oi'.ster  and  U.  Archer.  New 
York  :  .Moffat,  A’ard  and  Do.  Uloth  ;  5  x  8  in.  ;  pp.  327.  $1.6o. 

Although  the  hero  is  a  great  engineer,  this  Norwe¬ 
gian  story  keeps  engineering  work  in  the  background 
and  depicts  a  lifelong  .soul  hunger  w’hich  not  engineer¬ 
ing  achievements,  wealth,  wife  or  children  appease.  The 
reader  is  told  something  of  the  technical  education  of 
the  hero,  and  gets  glim.pses  of  his  w'ork  as  a  builder  of 
a  dam  on  the  Nile  and  later  as  an  engineer-contractor 
Avho  ruined  himself  financially  on  what  was  perhaps  a 
hydro-electric  plant  in  Norway.  Finally  the  “great 
hunger”  is  satisfied  by  a  simple  and  secret  act  of  self- 
.sacrifice  for  a  man  who  had  done  a  great  injury  to 
the  hero.  The  story  is  simply  but  strongly  told. 

Books  on  Ships  and  World  Trade 

The  Free  Public  Library  of  Newark,  N.  J.,  has  com¬ 
piled  for  the  United  States  Shipping  Board  lists  of 
book  in  (1)  “Ships,  Commerce  and  the  Merchant  Ma¬ 
rine;  (2)  “World  Trade”;  (3)  “Foreign  Countries.” 
Each  book  is  briefly  outlined.  Prices  and  publishers 
are  given.  The  compilations  w'ere  made  by  Miss  M.  L. 
Prevost,  under  the  direction  of  John  Cotton  Dana,  li¬ 
brarian.  Reiiue.sts  for  the  pamphlets  should  be  ad¬ 
dressed  to  the  library. 


782 


ENGINEERING  NEWS-RECORD 


Vol.  82,  No.  16 


> 


t? 


y 

B 


li 


s 


Publications  Received 


[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  Kiven  in  each  entry.  If  the 
book  or  pamphlet  is  for  sale  and  the  i)rice  is  known  by  the  editor 
the  price  is  stated  in  each  entry.  Where  no  price  is  given  it  does 
not  necessarily  follow  that  the  book  or  pamphUd  can  be  obtained 
without  cost.  Many,  but  not  all,  of  the  pamithlets,  however,  can 
be  obtained  without  cost,  at  least  by  inclosing  postage.  Persons 
who  are.  in  doubt  as  to  the  means  to  be  pursued  to  obtain  copies 
of  the  publications  list*d  in  these  columns  should  apply  for  infor¬ 
mation  to  the  stated  publisher,  or.  in  case  of  books  or  papers 
privately  printed,  then  to  the  author  or  other  persons  indicated.) 
AMERICAN  HAIIAVAY  BRIDGE  AND  BriBDIXG  .\SSOCIA- 
TIOX :  I’roceedings  of  28th  Annual  (''onvention,  1918 — Chi¬ 
cago,  Ill.:  A.  l.ichty.  Secretary.  Cloth,  6x9  in.;  pp.  196; 

illustrated. 

THE  .\MERICAX  YEAR-BOOK;  A  Record  of  Events  and  Prog¬ 
ress  for  1918 — Edited  by  Francis  G.  Wickware,  B.A.,  B.Sc. 
With  Cooperation  of  a  Supervisory  Board  Representing  Xa- 
tional  Beamed  Societies.  Xt'w  York  and  Bondon :  1).  Apple- 
ton  and  Co.  Cloth  ;  x  8  in.  ;  pp.  8.50.  $3. .">((. 

The  ninth  issue  of  this  annual,  like  the  earlier  ones,  has  sec¬ 
tions  on  engineering.  Federal,  state  and  local  Government  ai’tivi- 
ties,  public  resources  and  public  works,  besides  many  other  sub¬ 
jects. 

BE.XGAB  SMOKE-XUlS.VXCES  COMMISSION':  Annual  Report. 
1917-18 — Cal<-utta.  India:  The  Commission.  Paper:  9  x  12 
in.  ;  pp.  5.  Price,  5  annas  ;  or  6  pence. 

THE  COBBEGE  OF  E.XGIXEERIXG  AXI)  EXPERBMEXT  ST.\- 
TIOX,  U.XIVERSITY  OF  IBBINOIS:  A  Pictorial  Description. 
I'rbana,  111. :  The  College.  Paper  ;  6  x  9  in.  ;  pp.  62  ;  illus- 
trati-d. 

COXSERVATIOX  CO.MMISSIOX.  ST.VTE  OF  .XKW  YORK;  .An¬ 
nual  Report.  1918.  Albany.  X.  Y. :  The  Commission.  Paper; 
6  X  9  in.  ;  pp.  205  ;  illustrated. 

DIRECTOR  OF  THE  XATIOX.AL  PARK  SERVICE:  Report  to 
the  Secretary  of  the  Interior,  June  30.  1918.  Washington, 
D.  C. ;  Department  of  the  Interior.  Paper ;  6  x  9  in. ;  pp 
284  ;  illustrated. 

DOMINION  WATER  POWER  BRANCH;  .Annual  Report.  .March 
31.  1917.  Ottawa,  Canada;  Department  of  the  Interior. 

Paper;  7  x  10  in.;  pp.  106;  illustrated. 

DRAINAGE  IN  MICHIGAN — By  Dalton  G.  .Miller  and  Perry  T. 
Simons.  Senior  Drainage  Engineers,  C.  S.  Department  of 
Agriculture  ;  I’repared  Under  the  Terms  of  an  Agreement  Be¬ 
tween  the  .Michigan  Geological  and  Biological  Survey,  R.  C. 
Allen.  Director,  and  The  I'nited  States  Department  of  .Agri¬ 
culture,  Bureau  of  Public  Roads,  [late]  Bogan  Waller  Page, 
Director.  Prepared  I’nder  Direction  of  S.  H.  McCrory,  Chief 
of  Drainage  Investigations.  Lansing,  Mich.  ;  Michigan  Geo¬ 
logical  and  Biological  Survey.  Cloth;  6  x  9  in.  ;  pp.  133;  il¬ 
lustrated. 

FIRST  BIENNIAL  REPORT  OF  THE  C.ALIFORNI.A  HIGHW.AY 
('OM.MISSION :  A  Subdivision  of  the  Department  of  Engi¬ 
neering  of  the  State  of  California  ;  to  .Accompany  the  Sixth 
Biennial  Report  of  that  Department,  Dec.  31,  1918.  Sacra¬ 
mento.  Calif.:  The  Commission.  Paper;  6x9  in.;  pp.  142; 
illustrated.  Folding  map  in  pocket  showing  state  highway 
syst  ems. 

Reviews  <'onimission’s  work  to  date.  Contains  reports  on  the 
various  phase.<t  of  the  work,  tables  of  costs  and  tests  of  material. 
GOVERNME.XT  OWNERSHIP  OF  Pl^BBIC  UTILITIES  IN  THE 
UNITED  ST.ATES — By  U'on  Cammen,  .M.  A..  Associate  Edi¬ 
tor  of  the  Journal  of  the  American  Society  of  Mechanical 
Engineers ;  Member  New  Y’ork  Academy  of  Sciences,  Etc. 
New  A'ork  ;  McDevitt-AVilson’s.  Cloth;  6  x  9  in.;  pp.  142. 
$1.50. 

IRRIGATIO.N  ENGINEERING — By  Arthur  Powell  Davis.  D.  Sc.. 
M.  .Am.  Soc.  C.  E.  ;  Director  and  Chief  Engineer  U.  S.  Rec¬ 
lamation  Service,  Author  of  “Irrigation  Works  Constructed 
by  the  United  States.”  etc.,  and  Herbert  M.  Wilson.  C.E., 
M.  Am.  So<-.  C.  E.  ;  Former  Chief  Engineer  and  Irrigation  En¬ 
gineer,  U.  S.  Geological  Survey  ;  Author  of  “Topographic  Sur¬ 
veying.”  etc.  Seventh  Edition,  Revised  and  Enlarged,  New 
York;  John  Wiley  &  Sons.  Inc.  London;  Chapman  &  Hall, 
I.td.  Cloth  ;  6  X  9  in.  ;  pp.  610  ;  illustrated.  $4.50. 

I..ABOR  BO.'^S :  Handbook  on  Employment  Management  in  the 
Shipyard;  Dealing  with  Modern  Methods  .and  Practices  of 
Employment  Management.  Philadelphia,  Penn.;  U.  S.  Ship¬ 
ping  Board.  Emergency  Fleet  Corporation.  Paper;  8  x  10 
in.  ;  pp.  30  ;  illustrated. 

THE  BARGER  UNDEVEI.OPED  W.ATER  POWERS  OF  TEX- 
NE.SSEE — By  .1.  .A.  Switzer,  Professor  of  Hydraulic  Engineer¬ 
ing.  University  of  Tennessee,  and  Hydraulic  Engineer  of  the 
Tennesse*-  State  tieological  Survey.  Nashville,  Tenn.  :  Geo¬ 
logical  .Survey.  I’aper  ;  6  x  9  in.  ;  pp.  35  ;  illustrated. 

Reprint  of  a  paper,  which  was  prepared  for  presentation  at  the 
thirty-third  g<*neral  meeting  of  the  .American  Electrochemical  .S(j- 
ciety,  held  at  Knoxville,  Tenn.,  -Apr.  30,  1918.  The  expen.se  of  the 
field  and  office  work  w.as  met  by  the  Knoxville  Board  of  Commerce. 
MAN  TO  M.AN  The  Story  of  Industrial  Democracy — By  John 
Leitch.  New  York :  B.  C.  Forbes  Co.  Cloth ;  5  x  8  in.  ; 
pp.  249.  $2. 

.MICHIG.AN  STATE  BOARD  OF  HE.AI.TH ;  Forty-Sixth  Annual 
Report  of  the  Secretary,  June  30.  1918.  Bansing.  Mich.:  The 
Secretary.  Cloth;  6  x  9  in.  :  pp.  180;  illustrated. 

.MOTOR  TR.ANSPORTATION  FOR  RURAI.,  DBSTRICT.S— By  .1. 
H.  Collins.  Investigator  in  .Market  Surveys.  Washington.  D. 
C.  :  U.  S.  Department  of  .\griculture.  Paper;  6x9  in.;  pp. 
32  ;  illustr.ited. 


On  motor-c.xpre.ss  routes.  Some  of  the  topics  covered  are  se¬ 
lection  of  the  route,  advance  estimates  of  operating  costs,  selection 
of  e(iuipment.  determination  of  rates,  bills  of  lading,  and  t)p-ration 
methods.  Interesting  to  both  tho.se  who  are  now  operating  and 
those  who  are  intending  to  establish  truck  routes. 

NEW  YORK  STATE  ENGINEER  .AND  SURVEYOR:  Supplement 
to  the  Annu.'il  Report  for  1917.  Albany,  X.  A’.:  State  Engi¬ 
neer  and  Surveyor.  Cloth  ;  6  x  9  in.  ;  pp.  470. 

NOTES  ON  TR.ANSPORTATION,  M'lTH  ESPECBAB  REFER¬ 
ENCE  TO  TR.ANSPORT.UnO.X  I’ROBBE.MS  ON  C.ANE 
SUG.AR  PBA.XT.ATIO.XS — By  Capt.  Carl  B.  .Andrews.  Engi¬ 
neer  Corps,  U.  S.  A.  Honolulu.  T.  11.:  Hawaiian  Engineering 
.Association.  Paper  ;  6  x  9  in.  ;  pt).  63  ;  illustrated. 

Water  transportation  in  flumes  and  such  other  means  of  trans¬ 
portation  as  steam,  electric,  and  funiculai'  railways,  as  well  a.s 
<ablew'ay.s.  are  considered.  The  treatment  is  in  part  desci’iptivt 
and  in  part  it  gives  design  data.  But  little  is  given  on  tlic 
spi'cific  problems  of  moving  cane,  and  most  of  that  seems  to  be 
under  “Flumes,”  where  there  is  also  considerable  on  flume  hydiau- 
lics  in  general. 

PRACTICAL  SHIP  PRODUCTIO.V— By  A.  W.  Carmichael, 
Lieutenant  Commander,  Construction  Corps,  I'.  S.  Navy, 
Member  Society  of  Naval  Architects  and  .Marine  Engineers, 
New  York:  McGraw-Hill  Book  Co.,  Inc.  Bondon:  Hill  I’ub- 
lishing  Co.,  Ltd.  Cloth  :  6  x  9  in.  ;  pp.  252  ;  illustrated.  $3. 
PRINCIPLES  OF  COMBUSTION  IN  THE  STEAM  BOILER 
Fl'RNACE — By  Arthur  D.  Pratt.  New  York:  The  Babcock 
&  Wilcox  Co.  Cloth;  6  x  9  in.  ;  pp.  114.  Free  on  request. 
RECLAMATION  BOARD  OF  CALIFORNBV:  Fourth  Biennial 
Report.  1918.  Sacramento,  Calif.:  The  Board.  Paper;  6x9 
in.  ;  pp.  53  ;  illustrated. 

Deals  with  progress  and  status  of  flood  control  in  the  Sacra¬ 
mento  and  San  Joaquin  Drainage  District. 

SAVING  STE.A.M  IN  INDUSTRI.AL  HEATBXG  SY'STE.MS. — Pre¬ 
pared  by  the  U.  S.  Fuel  .Administration  in  Collaboration  with 
the  Bureau  of  Mines.  Washington,  D.  C.  :  Bureau  of  .Mines. 
Paper;  6  x  9  in.  ;  pp.  14;  illustrated.  5c.  from  Superintendent 
of  Documents. 

SEW.AGE-DISPOSAL  PROBLE.M  OF  NEW  HAVEN:  Report. 
1918 — By  C.-E.  .A.  Winslow',  D.P.H..  Profe.ssor  of  Public 
Health.  A'ale  School  of  Medicine,  and  F.  W.  Mohlmtin,  Pli.D., 
Chemist,  New'  Haven  Experiment  .Station.  New  Haven,  Conn.: 
The  Authors.  I’aper  ;  6  x  9  in.  :  pi).  97  ;  illusti-ated. 

De.scribes  experimental  sew'age-treatment  plant,  summarizes  re¬ 
sults  and  gives  conclusions  and  recommendations.  In  briefer 
form,  much  of  the  same  information  appeared  in  Engiwcrinij 
NcKS-Rccord,  Jan.  2,  1919,  p.  32. 

SM.ALL  SAMIIILLS:  Their  Equipment,  Construction  and  Opera¬ 
tion — By  Daniel  F.  Seerey,  Logging  Engineer.  Washington, 
D.  C. :  U.  S.  Department  of  Agriculture,  Bulletin  No.  718. 
Paper  ;  6  x  9  in.  ;  pp.  68. 

STATE  ENGINEER  OF  ARIZONA:  Third  Biennial  Report,  1916- 
17  and  1917-18.  Phoenix.  Arizona:  B.  M.  Atw'ood,  State  Engi¬ 
neer.  Paper;  6  x  9  in.  ;  pp.  243;  illustrated. 

A  cost  distribution  system,  instructions  to  highway  engineers 
and  the  results  obtained  W'ith  convict  labor — whicli  are  in  general 
satisfactory — are  included  w'ith  the  routine  reports  of  W'ork  done. 
STATISTICAL  REPORT  OF  LAKE  COMMERCE  PAS.SIXG 
Through  Canals  at  Sault  Ste.  Marie,  Michigan  and 
Ontario,  During  Season  of  1918  ;  With  a  Supplementary  Report 
of  Commerce  Passing  Through  the  Detroit  River — Prepare<l 
Under  Direction  of  L.  C.  Sabin,  District  Engineer.  {’.  S. 
Engineer  Office,  Sault  Ste.  Marie,  Midi.  The  Engineer. 
Paper ;  6  x  9  In.  ;  pp.  30  ;  Illustrated. 

STATISTICS  OF  MANT^FACTURES :  Report  for  1917— By 
Charles  F.  Getteniy,  Director  of  the  Bureau  of  Statistics. 
Boston,  Mass.;  The  Bureau.  I’aper;  6x9  in.;  pp.  129. 
TABLE  OF  UNIT  DISPLACEMENT  OF  COM .MODITTES— Wash¬ 
ington,  D.  C. ;  Bureau  of  Standards.  Paper;  7  x  10  in.;  pp. 
67.  Copies  free  upon  request. 

An  alphabetical  list  of  commercial  commodities,  giving  the 
weight  per  cubic  foot,  cubic  feet  per  long  ton,  cubic  feet  pei- 
short  ton.  and  in  many  instances  how'  the  commodity  is  packed 
for  shipment. 

TARVBA  ROAD  BOOK:  For  Highw'ay  Engineers,  Contractors  and 
Road  Builders.  New  Y’ork:  The  Barrett  Co.  Leather;  3  x 
6  in.  ;  pp.  70.  Free  upon  request. 

A  handy  pocket  book  primarily  for  the  use  of  engineers  who 
are  applying  tarvia  to  their  roads,  but  containing  some  more 
gi'neral  data.  Among  the  tables  arc:  Quantity  of  tarvia  per  mile; 
distance  covered  by  various  tank  capacities :  weight  iier  cubic 
yard  of  various  substances  ;  spacing  for  covering  material  in  half¬ 
ton  piles  ;  costs  per  mile  at  price  per  square  yard.  Also  contains 
specifications  for  applying  tarvia. 

TE.=!TS  OF  HOLLOW  BUILDING  TILES— By  Bernard  D.  Hath- 
cock,  I..aboratory  Assistant,  and  Edw'ard  Sklllm.-in,  Baboratoi-y 
Assistant,  Bureau  of  Standards.  Paper  ;  7  x  10  in.  ;  pp.  29  : 
illustrated.  Copies  free  upon  request. 

Records  and  discusses  about  250  compression  and  absorption 
teats. 

THE  USE  OF  WOOD  FOR  FUEL:  Compiled  by  the  Office  of 
Forest  Investigations.  Washington,  D.  C.  :  I’.  S.  Department 
of  Agriculture.  I’aper ;  6  x  9  in.  ;  pp.  40  ;  illustrated.  10c. 
from  Superintendent  of  Documents. 

WATER  STORAGE  AND  THE  M'.VTER  CODE— By  G.  E.  P. 
Smith.  Irrigation  Engineer.  Tucson.  Ariz.;  University  of 
Arizona.  Paper;  6  x  9  in.  ;  pp.  7  ;  illustrated. 

WATER  SUPPLY  PAPERS— Nathan  C.  Grover.  Chief  Hydraulic 
Engineer.  Washington,  D.  C. :  U.  S.  Geological  Survey. 
Paper  :  6  x  9  in.  ;  illustrated. 

No.  411  :  1915.  Part  XI.  Pacific  Slope  Basins  in  California. 
H.  D.  McGlashan  and  F.  F.  IR'nshaw',  District  Engineers.  Pre- 
jiared  in  cooperation  with  the  State  of  California  ;  pp.  345.  No. 
422;  tli'ound  Water  in  the  Animas.  Playas.  llachita.  and  San 
Lui.s  Basins.  New'  Mexico— By  A.  T.  Schw'ennesen  ;  w'ith  .Analyses 
of  Water  and  Soil  by  R.  F.  Hare.  Prepared  in  cooperation  w'ith 
the  New'  Mexico  .Agricultural  Experiment  Station;  pp.  152.  No. 
4  27  :  Bibliography  and  Index  of  the  Publications  of  the  United 
States  Geological  Survey  Relating  to  Ground  AVater — By  Osca' 
E.  Meinzer ;  pp.  169. 
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Society  Service 

A  Section  Dealing  with 
the  Results  of  Teanuvork  by  Technical  Men 


Send  Questionnaire  on  Legislation 

To  the  membership  of  the  Montreal  branch  of  the 
Engineering  Institute  of  Canada  was  seat  a  question¬ 
naire,  in  anticipation  of  the  meeting  of  the  committee 
on  legislation  on  Apr.  5,  in  order  to  provide  information 
for  the  representatives  on  that  committee.  The  fol¬ 
lowing  questions  were  used : 

“1.  Are  you  in  favor  of  a  closed  corporation  for 
engineers  having  responsible  charge  of  engineering 
works? 

“2.  If  so,  do  you  favor  legislation  embracing  all 
engineering  works,  or  only  public  works? 

“3.  In  the  event  of  the  majority  of  the  members  of 
the  institute  residing  in  Quebec  declaring  in  favor 
of  a  closed  corporation,  what  are  your  opinions  on  the 
following  questions:  (a)  Do  you  consider  that  the  only 
method  of  entrance  into  the  engineering  profession 
should  be  through  the  engineering  colleges?  (b)  If 
not,  do  you  think  that  candidates  who  do  not  follow 
college  engineering  courses  should  be  obliged  to  pass 
an  examination  for  admission  to  study  .somewhat  along 
the  lines  of  the  matriculation  examinations  required 
for  university  entrance?  (c)  Do  you  think  that  candi¬ 
dates  should  be  required  to  pass  an  examination  for 
admission  to  practice,  similar  to  the  examinations  re¬ 
quired  by  the  bar  and  medical  associations?  (d)  Should 
candidates  be  obliged  to  serve  a  period  of  apprenticeship 
or  employment  under  an  engineer  before  being  allowed 
to  take  the  final  examinations  for  admission  to  practice? 
(The  word  practice  is  understood  to  mean  taking  re¬ 
sponsible  charge  of  engineering  works).  (e)  If  in 
favor  of  examination,  do  you  consider  that  these  should 
be  held  by  the  Corporation  only  or  by  a  joint  board  of 
the  members  of  the  Corporation  and  representatives  of 
the  McGill  and  Laval  faculties  of  applied  science?  (f) 
Do  you  consider  that  graduates  of  engineering  .schools 
should  be  exempted  from  any  or  all  the  examinations? 
(g)  If  so,  from  what  examinations  should  they  be 
exempted?  (h)  Do  you  think  that  graduates  of  engi¬ 
neering  schools  should  be  required  to  prove  that  they 
have  had  experience  under  some  engineer  before  being 
admitted  to  take  charge  of  engineering  work?” 


Western  Society  Studies  Leg“islation 

A  “public  affairs”  meeting  to  inform  the  members 
of  the  Western  Society  of  Engineers  concerning  bills 
and  projects  now  before  the  Illinois  legislature  is  the 
latest  development  in  the  broadening  activities  of  the 
society.  That  it  .sees  the  need  of  extending  the  field 
of  thought  of  the  engineer,  who  has  been  too  much 
centered  in  his  technical  work,  and  that  this  applies 
e.specially  to  the  young  men,  was  the  keynote  of  the 
opening  remarks  by  the  president,  A.  S.  Baldwin,  at 
the  recent  meeting.  Brief  notes  of  several  bills  relating 
to  waterways,  licensing,  housing  and  other  subjects 
were  presented  by  the  secretary.  State  Senator  James 
J.  Barbour,  who  attacked  particularly  the  present  hous¬ 
ing  bill  and  some  labor  bills,  expressed  the  opinion  that 


most  legislation  is  so  bad  that  the  community  would 
benefit  if  the  legislature  should  meet  only  at  10-year 
intervals.  The  housing  bill  was  criticized  in  form  but 
not  in  principle  by  H.  K.  Holsman,  secretary  of  the 
Chicago  chapter  of  the  American  Institute  of  Archi¬ 
tects. 


Society  Backs  Railway  Organization  Plan 

A  comprehensive  plan  for  railway  organization  was 
outlined  by  Dean  William  G.  Raymond  at  the  annual 
meeting  of  the  Iowa  Engineering  Society,  and  the 
society,  believing  that  it  contains  ideas  and  suggestions 
which  may  be  of  service  in  the  solution  of  the  present 
difficult  railway  problem,  has  had  the  plan  printed  and 
distributed  (through  its  publicity  committee)  to  news¬ 
papers  and  periodicals.  The  society  has  also  brought 
the  plan  to  the  attention  of  members  of  Congress,  as 
well  as  of  Congressional  committees  dealing  with  the 
subject.  In  general,  it  provides  for  a  Federal  holding 
company  in  financial  control,  with  separate  management 
for  each  property  under  the  direction  of  a  board  on 
which  both  the  stockholders  and  the  employees  are  rep¬ 
resented. 


Co-operation  at  Pittsburgh  Proposed 

Engineers  in  Pittsburgh  who  are  working  for  prog¬ 
ress  in  professional  organization  have  taken  active 
steps  toward  bringing  about  local  and  state  cooperation. 
The  Pittsburgh  Association  of  Members  of  the  Amer¬ 
ican  Society  of  Civil  Engineers  delegated  a  committee 
to  confer  with  the  Engineers’  Society  of  Western  Penn- 
■sylvania  with  a  view  to  associating  all  local  technical 
bodies  in  a  federation  for  professional  service  and  co¬ 
operation  in  city  and  state.  The  latter  society  has  the 
matter  under  advisement. 


Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcorne 


On  The  Strength  of  Concrete  in  Shear 

Sir — The  te.sts  on  reinforced-concrete  beams  de- 
.scribed  in  your  issue  of  Feb.  27,  1919,  p.  430,  by  W.  A. 
Slater,  and  your  editorial  of  the  same  date,  would  seem 
to  warrant  the  use  of  higher  units  on  concrete  in  shear 
than  tho.se  in  common  use.  Before  adopting  higher 
unit  stresses  it  would  be  well  to  look  into  these  tests 
and  examine  the  results  to  see  just  what  they  do  dis¬ 
close. 

On  the  face  of  it  the  te.sts  seem  to  show  that  the 
concrete  of  these  beams  carried  shears  amounting  to 
more  than  2000  lb.  per  .square  inch  in  some  cases.  It 
must  be  remembered,  first,  that  the  concrete  webs  had 
failed  long  before  this  shearing  value  was  reached,  and, 
second,  that  these  shearing  units  are  a  conventional 
thing  and  not  the  actual  shear  on  the  concrete  section. 

The  thing  that  was  subject  to  shear  was  a  system 
of  very  closely  spaced  web  members,  unlike  the  stir¬ 
rups  in  an  ordinary  beam  both  because  of  the  close 
.spacing  and  the  large  section.  If  these  web  members 
had  been  spaced  as  they  usually  are  in  reinforced-con¬ 
crete  beams,  there  would  have  been  a  chance  for  the 
beam  to  break  between  two  web  members,  and  quite  a 
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different  story  might  have  been  told  of  the  capacity  of 
concrete  to  carry  shear. 

The  only  thing  of  interest  in  tests  of  this  sort  for  ship 
work  is  what  the  unit  shear  on  the  actual  area  of  con¬ 
crete  is  at  the  first  crack,  for  it  is  the  first  crack  of 
the  hull  of  a  ship  that  would  let  in  the  ocean.  It  would 
not  matter  particularly  whether  there  was  a  residual 
strength  after  the  first  crack  from  shear  of  10  or  20 
times  this  real  ultimate.  For  it  is  the  first  crack  that 
tells  what  the  concrete  will  stand,  and,  as  Professor 
Talbot  showed  some  years  ago  in  a  series  of  tests,  stir¬ 
rups  do  not  perform  any  office  until  the  concrete  web 
has  failed. 

The  test  results  show  that  all  of  the  beams  had 
cracked  when  the  shear  on  the  nominal  resisting  section 
was  400  lb.  per  square  inch.  How  much  earlier  in  the 
test  this  failure  had  occurred  is  not  stated. 

The  section  assumed  in  shear  by  Mr.  Slater  is  only 
the  web  of  the  beam.  Now,  there  are  large  heads  on 
these  beams  which  have  an  area  much  larger  than  the 
web.  Why  should  a  broken  and  utterly  failed  web  be 
considered  as  taking  .so  much  shear  per  square  inch 
w'hen  the  only  thing  that  is  approximately  whole  is  the 
two  heads  of  the  beams  wdth  their  steel  connecting  web 
members? 

If  there  were  no  concrete  web  whatever  in  these 
beams,  they  would  probably  take  nearly  the  same  ulti¬ 
mate  load.  This  supposed  shearing  strength  of  concrete 
could  then  be  increased  ad  libitum  (by  using  a  thinner 
web)  just  as  some  laboratory  tests  made  some  years 
ago  attributed  all  of  the  tensile  resistance  in  a  whole 
reinforced-concrete  beam  to  the  reinforcing  steel,  and 
as,  even  at  this  date,  the  tensile  resistance  of  ffat  slabs 
is  attributed  to  the  reinforcing  steel  aided  by  the 
opinions  of  adroit  mathematicians. 

Pittsburgh,  Penn.  Edward  Godfrey. 

[This  letter  was  submitted  to  Mr.  Slater,  who  has 
replied  as  below.  Note  should  be  made  of  the  typo¬ 
graphical  corrections  of  the  original  article  appearing 
in  Engineering  News-Record  of  Mar.  20,  1919,  p.  570. 
— Editor.] 

Sir — On  reading  Mr.  Godfrey’s  letter,  I  am  convinced 
that  he  failed  to  see  the  significance  of  the  data  pre¬ 
sented  in  this  paper,  or  else  he  ignored  the  data 
entirely.  In  order  to  bring  this  out,  I  wish  to  call 
attention  to  the  nature  of  many  of  his  statements,  in 
approximately  the  order  in  which  he  makes  them. 

1.  “The  thing  that  was  subject  to  shear  was  a  sys¬ 

tem  of  very  closely  spaced  web  members.  ...  If 
these  web  members  had  been  spaced  as  they  usually  are 
in  reinforced-concrete  beams  .  .  .  quite  a  different 

story  might  have  been  told,  etc.’’ 

The  data  in  the  paper  refer  to  a  system  with  closely 
spaced  web  members,  and  no  conclusion  on  any  other 
kind  of  system  was  attempted.  The  article  in  question 
even  calls  attention  to  the  importance  of  extending  the 
investigation  to  determine  “the  effect  of  variation  of 
spacing  of  stirrups.’’ 

2.  “It  is  the  first  crack  of  the  hull  of  a  ship  that 
would  let  in  the  ocean.’’  Concrete  ships  are  not  free 
from  cracks,  and  yet  they  do  not  sink. 

3.  “Stirrups  do  not  perform  any  office  until  the  con¬ 
crete  web  has  failed.’’ 

If  by  “failure”  he  means  the  formation  of  tension 
cracks  the  statement  is  practically  correct.  But  this 
is  quibbling,  for  it  is  comnion  knowledge  that  a  rein¬ 
forced-concrete  beam  has  not  failed  when  the  first 


tension  crack  occurs.  The  test  data  given  should  remove 
the  last  doubt  on  this  point.  The  first  tension  crack 
occurred  at  shears  generally  ranging  from  200  to  300 
lb.  per  square  inch,  while  the  shear  at  maximum  load 
for  the  same  beams  ranged  from  950  to  2400  lb.  per 
square  inch. 

4.  “Now,  there  are  large  heads  on  these  beams  which 
have  an  area  much  larger  than  the  web.  Why  should 
a  broken  and  utterly  failed  web  be  considered  as  taking 
so  much  shear  per  square  inch  when  the  only  thing  that 
is  approximately  whole  is  the  two  heads  of  the  beam 
with  their  steel  connecting  web  members?” 

Mr.  Godfrey  W'ould  have  found  by  reading  the  article 
that  I  recognized  that  the  shearing  stress  given  “must 
be  somewhat  in  error,  etc.”  The  only  difference  of 
opinion  is  as  to  how  large  this  error  is.  I  judge  that 
Mr.  Godfrey  thinks  the  flanges  carried  most  of  the 
shear.  Mr.  Godfrey  will  perhaps  recall  that  approxi¬ 
mately  the  same  relation  between  flange  area  and  web 
area  exists  with  a  steel  plate-girder  as  with  the  rein¬ 
forced-concrete  beams  under  discussion ;  yet  I  doubt 
if  he  would  give  much  shearing  value  to  the  flanges 
of  a  steel  plate  girder. 

Mr.  Godfrey  assumes  that  the  two  heads  w'ere  “ap- 
pro.ximately  w'hole”  when  the  web  was  “utterly  failed.” 
As  a  matter  of  fact,  they  were  not. 

5.  “If  there  were  no  concrete  web  whatever  in  these 
beams,  they  would  probably  take  nearly  the  same  ulti¬ 
mate  load.” 

Had  Mr.  Godfrey  read  the  article  carefully,  he  would 
have  noted  that  beam  4AD1,  which  was  of  exactly  the 
type  to  which  he  refers,  carried  174,000  lb.  less  load 
than  similar  beams  (4X1  and  4X2)  which  had  concrete 
also  in  the  web.  That  is,  he  would  have  noted  that  the 
beams  with  steel  alone  in  the  web  carried  only  half 
as  much  load  as  one  with  a  web  having  the  same  amount 
of  steel  and  the  concrete  in  addition. 

Not  only  is  Mr.  Godfrey’s  statement  at  variance  with 
fact,  but,  further,  it  is  at  variance  with  his  owm  con¬ 
viction  as  stated  in  the  Journal  of  the  American  Con¬ 
crete  Institute  for  December,  1914,  p.  19,  where  he  says: 
“The  Joint  Committee  report  does  not  state  whether 
the  stress  in  a  shear  n.ember  is  shear,  or  compression, 
or  tension.  All  three  are  equally  absurd.”  On  this  as 
a  basis  it  is  difficult  to  see  w’hy  the  web  reinforcement 
in  these  beams  carried  so  much  load  and  why  Mr. 
Godfrey  now  even  expects  it  to  carry  so  much  more  load 
than  it  did.  Perhaps  he  has  torsion  in  mind. 

Philadelphia,  Penn.  W.  A.  SLATER. 

Cost-Plus  Contracts  and  Proposals 

Sir — E.  T.  Johnson  in  your  issue  of  Apr.  3,  1919,  p. 
683,  hits  the  nail  squarely  on  the  head  in  amusing 
fashion.  I  quote  his  opening  paragraph: 

“In  your  issue  of  Mar.  6,  1919,  p.  485,  is  a  communica¬ 
tion  from  J.  R.  Chaff ey,  major.  Quartermaster  Corps, 
U.  S.  A.,  Fort  Sill,  Oklahoma.  He  descants  upon  the 
beauties  of  cost-plus  contracts.  What  especially  in¬ 
terests  me  he  does  not  touch  upon — that  is,  how  to  get 
one.  I  am  a  contractor  and  tried  hard  during  the  war  to 
get  a  cost-plus  contract,  not  only  in  construction,  but 
also  in  spruce  production.  What  I  received  was  a 
polite  bowing  out.  I  could  not  find  any  w’ay  at  all  to 
break  in.” 

Here  we  have  light,  not  heat.  Propo.sals  form  a 
method  of  selection. 

The  difficulty,  in  my  experience,  is  not  to  find  one 
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good  contractor  for  a  project,  but  to  select  among  a 
number  of  good  contractors.  Proposals  naming  price 
and  time,  from  a  list  of  selected  contractors,  upon  prop¬ 
erly  prepared  drawings  and  specifications  by  engineer 
or  architect,  are  the  final  examination  to  determine  the 
contractor  best  qualified,  at  that  particular  time,  for 
the  particular  project. 

When  this  method  is  not  followed  your  correspond¬ 
ent’s  query,  “How  Were  Cost-Plus  Contracts  Ob¬ 
tained?’’  is  always  pertinent. 

Charles  H.  Higgins, 

New  York.  M.  Am.  Soc.  C.  E. 


Would  Use  Surrendered  German  Warships 
to  Form  Training  Walls  for  Channels 

Sir — The  problem  of  what  to  do  with  the  surrendered 
German  warships  seems  to  be  causing  quite  a  difference 
of  opinion,  and  I  would  suggest  that  they  might  be 
advantageously  used  as  jetties  or  training  walls  for 
the  improvement  of  channels  to  obtain  a  greater  depth 
of  water  over  sandy  river  bars,  if  sunk  in  line  on 
each  side,  taking  the  place  of  jetties  constructed  of  logs 
or  stone. 

In  this  position  they  wmld  serve  a  double  purpose, 
not  only  deepening  the  channel  for  navigation,  but  as 
a  monument  of  the  great  war,  for  all  ages,  and  they 
would  become  a  great  attraction  for  excursionists  and 
sightseers.  The  submarines  and  other  small  captured 
craft  could  well  be  used  to  fill  gaps  between  the  larger 
ships  that  might  unavoidably  occur  in  sinking  them. 
They  would  all  be  linked  together  with  chain  cables, 
and  the  seacocks  opened. 

Old  vessel  hulks  have  before  this  time  been  used  in 
this  way,  by  engineers,  on  several  occasions. 

It  seems  almost  a  crime  to  sink  these  costly  ships  in 
the  deep  sea,  when  there  are  so  many  good  uses  to 
which  they  could  be  put  and  at  the  same  time  preserve 
them  for  their  moral  and  patriotic  effect  on  coming 
generations.  J.  Francis  LeBaron. 

Panama  City,  Fla. 


Draftsmen  Assert  Further  Unfair  Play  on 
Part  of  Navy  Department 

Sir — The  attention  of  the  International  Federation  of 
Draftsmen’s  Unions,  chartered  under  the  American 
Federation  of  Labor,  has  been  invited  to  the  article  in 
the  letter  columns  of  your  issue  of  Mar.  27,  1919,  p. 
634,  entitled  “Navy  and  Fleet  Corporation  Unfair  to 
Their  Own  Draftsmen.”  I  am  directed  to  request  the 
insertion  in  an  early  issue  of  the  following  statement, 
in  which  it  is  desired  to  point  out  and  elaborate  certain 
points  in  the  article  referred  to,  and  also  to  bring  your 
article  up  to  date. 

The  letter  by  William  F.  Fox  is  correct  as  regards 
the  action  of  the  Naxy  Department  in  putting  into 
effect,  for  the  navy  yards,  bureaus  and  other  offices  and 
stations  under  that  department,  the  award  for  drafts¬ 
men  of  the  Shipbuilding  Labor  Adjustment  Board,  com¬ 
monly  known  as  the  Macy  Board. 

Furthermore,  the  letter  of  Secretary  Daniels  is,  on 
its  face,  correct  except  in  one  particular.  This  particu¬ 
lar  is  the  last  paragraph,  which  involves  txvo  inaccura¬ 
cies.  These  are  not  placed  to  the  di.scredit  of  Mr. 
Daniels,  as  everyone  familiar  with  department  procedure 
may  be  certain  that  Mr.  Daniels  did  not  write  the 
letter  himself.  It  is  incredible  that  anyone  familiar 


with  the  facts  “believes”  that  the  Macy  Board  award 
has  been  effected  for  Government  draftsmen.  The 
award  which  was  effected  was  that  of  the  secondary 
beard  mentioned  by  Mr.  Daniels,  the  so-called  Henry 
Board,  which  was  based,  not  upon  the  Macy  Board 
award,  but  upon  the  recommendations  submitted  by  the 
various  chiefs  of  bureaus,  industrial  managers,  com¬ 
mandants,  etc.  As  these  recommendations  were  them¬ 
selves  a  cut  as  compared  with  the  Macy  award,  and 
were  further  cut  by  the  Henry  Board,  it  is  easily  seen 
that  the  Macy  award  is  not  in  effect  in  Navy  Depart¬ 
ment  offices. 

Neither  letter  brings  out  the  vexatious  delay  resorted 
to  by  the  department  to  avoid  putting  even  the  Henry 
award  into  effect. 

The  Macy  aw'ard  went  into  effect  in  private  yards 
immediately  upon  its  announcement  in  October  and  was 
retroactive  to  Oct.  1.  It  was  not  approved  by  the 
Navy  Department  until  Nov.  12,  although  the  original 
award  was  signed  by  Dr.  Marshall  as  official  representa¬ 
tive  of  the  Shipping  Board  and  the  Navy  Department. 
The  instructions  of  the  department  were  so  vague  that 
prompt  action  by  the  various  yards  was  impossible. 
Numerous  letters  and  telegrams  between  the  yards  and 
the  department  for  interpretations  of  innumerable 
points  w’ere  necessary.  Owing  to  the  incompetence  of 
the  instructions,  a  month  elapsed  before  any  of  the 
yards  submitted  its  recommendations.  The  total  delay 
so  far  was  about  one  and  one-half  months. 

The  papers  were  turned  over  to  the  Henry  Board 
late  in  December,  but  all  department  activity  ceases 
during  the  holidays.  When  this  board  finally  got  to 
work  it  realized  its  utter  inability  to  reclassify  over  a 
thousand  men  of  whom  it  had  no  personal  knowledge 
and  no  way  of  knowing  the  local  conditions  governing 
the  recommendations  for  each  individual.  The  board 
therefore  hit  upon  the  expedient  of  fixing  an  arbitrary 
average  increase  of  $1.60  per  diem,  with  this  exception, 
however — yards  whose  recommendations  showed  in¬ 
creases  averaging  over  $1.60  were  brought  down  to 
give  about  that  figure,  but  those  yards  whose  average 
increase  was  less  than  $1.60  were  kept  where  they  were 
and  not  brought  to  this  average. 

The  papers  were  returned  to  the  department  Jan. 
17,  and  tw’o  months  after  the  department’s  approval 
of  Nov.  12.  Action  was  then  delayed  until  Feb.  4, 
owing  to  the  personal  refusal  of  Mr.  Daniels  to  approve 
the  aw’ard  of  his  own  board,  his  opinion  being  that  the 
award  was  too  high,  although  it  was  far  below  that  of 
the  Macy  Board,  which  the  Government  had  forced 
the  private  yards  to  grant  some  four  months  previously. 
Even  then  Mr.  Daniels  signed  practically  under  coer¬ 
cion,  as  the  temper  of  the  men  had  been  stretched  to 
the  breaking  point,  and  was  scheduled  to  break  Feb.  8. 

On  Feb.  4,  however,  Mr.  Daniels  signed  a  letter 
putting  the  Henry  award  into  effect,  but  as  certain 
revisions  in  the  recommendations  were  required,  it  was 
several  days,  and  in  some  cases  weeks,  before  the  men 
received  the  new  pay.  There  was  no  retroactive  feature 
to  compensate  them  for  the  long  and  needless  delay. 

The  draftsmen  did  not  enjoy  the  fruits  of  this  award 
in  peace  for  very  long,  however.  On  Mar.  13  the  de¬ 
partment  issued  a  circular  letter  reducing  the  force 
10%.  This  was  on  the  eve  of  Mr.  Daniels’  departure 
for  Europe,  and  the  answer  to  all  protects  has  been  that 
Mr.  Daniels  had  issued  emphatic  orders  w’hich  could 
not  be  changed  in  his  absence. 
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The  reason  assijrned  in  the  letter  was  “economy.” 
Let  u.s  examine  that  roa.son.  Draftsmen  are  paid  from 
an  appropriation  covering  several  classes  of  employees, 
yet  of  these  only  the  draftsmen  are  affected.  There  are 
about  a  thousand  draftsmen  in  the  Government  service, 
and  as  the  reduction  is  lO^c,  the  saving  would  be  the  pay 
of  about  100  men.  The  real  reason  for  the  reduction 
is  found  in  the  last  part  of  Paragraph  1  of  the  letter 
of  M.-ir.  13,  as  follows: 

“If  it  is  desired  <^o  retain  the  services  of  any  drafts¬ 
man  with  a  civil-service  status,  selected  for  separation 
in  his  particular  giaiie,  in  a  lower  grade,  he  may  be  so 
reduced  only  upon  his  own  application  or  consent,  but 
he  shall  be  considered  among  the  total  number  of  drafts¬ 
men  in  such  lower  grade  in  figuring  the  percentage  re¬ 
duction  in  that  grade.” 

This  is  the  kernel.  The  object  is  to  reduce  wages 
and  to  deprive  the  draftsmen  of  the  benefits  awarded 
them  by  an  impartial  board  appointed  by  the  President 
of  the  United  States.  They  are  offered  the  choice  of 
having  their  pay  reduced  or  of  losing  their  jobs  in  these 
times  of  unrest  and  at  the  very  time  when  the  Govern¬ 
ment  is  appealing  to  private  firms  to  furnish  jobs  for 
the  unemployed. 

International  FroKRATioN  of  Draftsmen’s  Unions, 
By  Anthony  F.  Oliver,  President;  A.  H.  Miller, 

Secretarj’. 

.3304  20th  St.,  N.  \V.,  Washington,  D.  C. 


Motor  Truck  Costs  Much  Higrher  Than 
Generally  Assumed 

Sir — I  have  read  with  interest  the  article  in  your 
issue  of  Feb.  27.  1019,  p.  438,  entitled  “Motor  Truck 
Costs  Much  Higher  Than  Generally  Assumed.”  It 
calls  to  mind  a  letter  by  myself  published  in  Engt- 
veerivg  Fecoyd  of  Feb.  13.  191. "S,  p.  211,  criticising  an 
article  in  that  journal  describing  the  hauling  of  400 
tons  of  stone  per  day  with  auto  trucks  for  8  28c.  per 
ton-mile.  There  was  a  marked  tendency  at  the  time 
to  underestimate  greatly  the  cost  of  auto-truck  haul — 
a  tendency  which  today  is  being  largely  overcome. 

Data  collected  by  me  on  a  truck  operating  for  a 
general  contractor  from  Sept.  1,  1913,  to  Oct.  1,  1915, 
harmonize  quite  closely  with  those  now  published  by  the 
Motor  Truck  As.sociation  of  America  in  your  recent 
article.  This  truck,  the  operation  of  which  furni.shed 
the  data  collected  by  me,  was  a  five-ton  Locomobile 
truck,  which  was  new  when  it  went  into  service  at  the 
beginning  of  the  period  described.  During  this  period, 
quarter-monthly  reports  were  made  by  the  driver;  they 
gave  all  data  as  to  loads  hauled,  daily  expenses,  mile¬ 
age.  ton-mileage,  accounts  or  individuals  for  whom  work 
had  been  performed,  etc. 

In  order  to  make  a  comparison  of  cost  with  earnings. 
It  was  necessary  to  estimate  and  charge  on  this  report 
certain  regular  rates  per  mile  traveled  to  care  for  in¬ 
terest,  insurance,  depreciation  and  tires.  The  charges 
<*or  the  first  three  of  these  items  were  lumped  at  10c. 
rer  mile.  This  figure  was  obtained  by  dividing  the 
arnual  cost  therefor  by  the  estimated  annual  mileage. 
The  charge  of  6c.  per  mile  for  tires  was  obtained  by 
dividing  the  cost  of  a  full  set  of  tires  by  the  manufac¬ 
turers’  guaranteed  mileage. 

The  charge  for  interest,  insurance  and  depreciation 
proved  too  low  for  this  particular  case,  because  the 
truck  was  not  kept  steadily  engaged.  It  traveled  only 
16.242  miles  in  the  25-month  period,  and  thereby,  at 


the  lOc.-per-mile  rate,  earned  only  $1624.20  for  interest, 
insurance  and  depreciation.  The  charge  of  6c.  per  mile 
for  tires  proved  higher  than  necessary,  because  it  was 
found  ea.sy  to  exceed  the  manufacturer’s  guaranteed 
mileage  on  tires.  Approximately  4^0.  would  have  been 
a  sufficient  charge  to  compensate  for  tire  e.xpense. 

The  truck  was  engaged  in  a  miscellaneous  lot  of 
hauling,  and  was  seldom  long  at  any  particular  line 
of  work.  The  roads  were  almost  always  poor  and  some 
were  almost  impas.sable.  It  was  necessary  to  provide 
a  helper  for  the  driver  during  a  considerable  portion 
of  the  time.  Gasoline  was  then  17c.  per  gallon,  as  com¬ 
pared  with  21c.  now,  and  lubricating  oils  and  distillate, 
which  was  used  to  a  large  extent  instead  of  gasoline, 
were  correspondingly  cheaper.  The  driver  was  paid 
84  per  day  and  his  helper  $2..50. 

The  truck  was  in  actual  operation  only  450  days, 
during  the  25-month  period,  and  averaged  approximately 
36  miles  per  day  of  operation.  The  table  herewith  gives 
the  segregated  costs: 

OPERATION  COST.S  PF.R  MILE  FOR  FIVE-TON  TRUCK 

Priwr  . $0,111 

nelp<  r  . iK"i2 

Oasoline.  distillate  and  lubricants  . 06S 

Rcpaii-.-J  to  eiiKine  and  cha.csis  . aSti 

.Mi.>»i-ellan<-ous  expenses  . 013 

•  'harfft'S  for  interest,  insurance  and  depreciation . 100 

i^barpes  for  tires  . 060 

Total  oost  $0,490 

Waterford,  Calif.  Everett  N.  Bryan. 


Railway  Bridg^e  Impact  Allowances 

Sir — Referrii’g  to  the  editorial  on  p.  454  in  your 
issue  of  Mar.  6.  1919.  entitled  “Railway  Bridge  Impact 
Allowances,”  I  entirely  agree  with  you  concerning  the 
fallacy  of  increasing  materially  the  impact  for  short 
spans  and  decreasing  materially  that  for  long  ones. 

There  seems  to  be  a  tendency  the.se  days  to  change 
bridge  specifications  in  most  illogical  ways — for  in- 
.star.ee,  stressing  steel  20,000  lb.  per  square  inch  for 
tension  members  and  less  than  12,000  lb.  per  square 
inch  for  short  compression  members,  without  there 
being  any  legitimate  foundation  for  such  a  radical 
modification.  While  I  am  not  at  all  opposed  to  making 
changes  in  standard  bridge  specifications  that  are  really 
improvements,  I  am  decidedly  against  altering  anything 
therein  until  after  it  has  been  shown  that  there  is  a 
valid  raiso7)  d’etre  for  the  innovation — especially  when 
the  suggested  modification  militates  against  true  econ¬ 
omy. 

Recognizing  that  both  of  the  old  standard  impact 
formulas 

,  30.000  ,  ^  40.000 

^“1-  300  -  500 

for  railway  bridges  with  open  floors  give  percentages 
of  impact  which  are  too  low  for  very  short  spans  and 
too  high  for  long  ones,  according  to  the  A,  R.  E.  A. 
tests,  a  few  years  ago  I  established  the  formula 
_  16..5(X) 

nL  150 

where  ??  is  the  number  of  tracks  and  L  is  the  span 
length  in  feet.  For  single-track  spans  of  15  ft.,  which 
is  about  as  short  as  railroad  spans  are  made,  this 
formula  gives  percentages  lOf  impact  equal  to  100; 
and  very  few  impact  records  have  ever  exceeded  that 
amount.  At  the  same  time,  for  long  spans  the  formula 
holds  fairly  well,  the  curve  passing  above  all  the  records 
taken  from  single-track  railroad  bridges.  By  referring 
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to  my  diagram  on  p.  926  of  your  issue  of  Nov.  21, 
1918.  the  correctness  of  these  statements  will  be  seen: 
and  it  will  be  there  noticed  that,  while  the  proposed 
A.  R.  L.  A.  formula 

100 


passes  above  practically  all  of  the  plotted  points  for 
spans  of  200  ft.  or  less,  it  drops  below  two  of  them 
at  a  span  length  of  300  ft.  In  my  opinion,  it  gives 
results  that  are  too  low  for  long-span  bridges.  For 
instance,  in  a  600-ft.  span  the  percentage  it  provides 
for  the  truss-chords  is  only  7.7,  while  by  my  formula 
it  is  22  for  single-track  structures  and  12.2  for  double¬ 
track  structures. 

For  short  spans  the  new’  A.  R.  E.  A.  formula  and 
mine  for  single-track  structures  coincide  at  a  length 
of  16  ft.  and  again  at  a  length  of  166  ft.;  but  between 
these  two  lengths  my  formula  is  as  much  as  11  points 
lower,  and  averages  about  7’  points  low’er  over  the 
whole  distance  of  150  ft.  As  my  curve  is  above  almost 
all  the  plotted  points,  I  claim  that  my  formula  is 
better  than  the  proposed  A.  R.  E.  A.  formula  in  that  it 
tends  to  economy  of  metal. 

In  considering  the  advisability  of  a  general  adoption 
of  the  proposed  A.  R.  E.  A.  impact  formula  with  its 
.somewhat  extravagant  employment  of  metal  for 
.^hort  spans,  it  mu.st  be  remembered  that  the  day  of 
the  electrification  of  main-line  railroads  is  not  far 
distant,  and  that,  as  far  as  we  know  at  present,  the 
impact  from  electric  locomotives  is  only  about  one-third 
as  great  as  that  from  steam  locomotives.  When  the 
time  comes  for  operating  electric  trains  over  bridges 
designed  for  steam  live  loads,  there  will,  of  necessity, 
be  a  large  surplus  of  strength  in  short  spans  and  in 
the  floor  systems  of  all  spans;  consequently,  it  behooves 
us  to  keep  down  the  said  surplus  as  much  as  we  con¬ 
sistently  can — and  we  should  not  be  doing  so  by  adopt¬ 
ing  for  impact  the  new’  A.  R.  E.  A,  formula. 

J.  A.  L.  Waddell, 

Kansas  City,  Mo.  Consulting  Engineer. 


Earthwork  Computations  Simplified 

Sir — The  common  averaee-end  formula  for  volumes 
for  n  stations  used  in  earthwork  computations  may  be 
written  in  three  w’ays,  as  follows: 


Ao  +  Aij  A\  Ai  .  An- 

2  2  G  +  .  .  .  . 

1  +  An. 

2 

(1) 

Ao"^  A-  A 1  2  ^'2  ^  ■  ■  ■ 

A  - 

(2) 

Aog'+Ai  2  +  A2  2 - • 

A  -- 

,  ./in  2 

(3) 

By  formula  1  each  section  w’ill  have  tw’o  areas  to 
be  added  and  volumes  computed.  By  formula  2  two 
volumes  for  each  station,  and  for  substations  one  or 
two  multiplications  and  the  addition  of  volumes  are 
required. 

By  formula  3,  how’ever,  one  volume  is  computed  for 
each  station,  and  never  but  one  multiplication  for  a 
substation.  The  volume  recorded  for  any  station  w’ill 
be  the  section  area  for  the  station  multiplied  by  half 
thj  distance  from  the  previous  station  to  the  one  next 
following.  This  “half  distance”  w’ill  of  cour.se  be  100 
ft.  for  full  stations.  Tables  of  volumes  of  level  or  three 
level  sections  100  ft.  long  may  be  used.  For  calcula¬ 


tions  based  on  irregular  areas,  taken  with  the  plani- 
meter  or  otherwise,  the  formula  is  especially  simple. 

The  writer’s  experience  prompts  the  suggestion  that 
the  time  saved  by  the  use  of  formula  3  would  justify 
its  more  extensive  employ ’vent.  J.  H.  Dorroh, 

Dean,  School  of  Engineering, 

University  of  Mississippi. 

l^’^iversity.  Miss. 


To  Compute  Area  of  Four-Sided  Figure 

Sir — It  seems  to  have  escaped  the  notice  of  w’riters 
of  textbooks  on  surveying,  and  of  computers  generally, 
that  the  area  of  any  four-sided  figure  may  be  obtained 
and  the  traverse  checked  in  a  much  shorter  w’ay  than 
by  latitude  and  departure  and  the  D.M.D.  method,  I'he 
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arp:.\  by  sum  of  tri.angles 


double  area  of  any  quadrilateral  not  containing  a  reen¬ 
trant  angle  is  equal  to  the  sine  of  any  angle  into  its 
adjacent  sides  plus  the  sine  of  the  opposite  angle  into 
its  adjacent  sides.  Thus,  from  the  diagram: 

2  X  Area  =  ADXABsinA-f-CDXCBsinC 

For  the  case  of  a  reentrant  angle,  note  that  in  using 
angles  A  and  C,  the  double  areas  of  triangles  A  B  D 
and  C  B  D,  respectively,  are  obtained.  The  area  is 
then  half  the  difference  of  the  two  products. 

If  now  w’e  take  the  other  two  angles  of  the  quadri¬ 
lateral,  B  and  D,  and  their  adjacent  sides,  we  shall 
obtain  the  same  double  area,  provided  the  traverse  is 
correct,  thus  checking  the  first  computation  and  the 
traverse  at  the  same  time. 

By  the  D.M.D.  method  w’e  should  have  arranged  nine 
columns  and  42  items.  This  method  requires  only  about 
one-fourth  the  labor.  C.  K.  Averill. 

Bridgeport,  Conn. 


Quarantine  Against  Influenza  in  Alaska 

Quarantine  against  influenza  is  said  to  have  kept  the 
disease  out  of  Fairbanks  and  Nenana,  Alaska.  Ac¬ 
cording  to  a  statement  in  the  Alaska  Railroad  Record, 
the  official  publication  of  the  Alaska  Engineering  Com¬ 
mission,  every  person  in  each  city  had  to  wear  on  hat 
or  coat  a  blue  ribbon  lettered  “Health  Department,” 
w’hich  was  purchased  from  the  department  for  a  fee 
of  SI,  or  $2  for  a  duplicate  in  case  of  loss.  Persons 
failing  to  obtain  and  w’ear  the  ribbon  were  subject  to 
arrest  and  quarantine  confinement.  Civilian  sentries 
guarded  all  the  trails,  and  persons  entering  either  city 
w’ere  detained  five  days  in  quarantine,  being  then  per¬ 
mitted  to  proceed  if  no  symptoms  of  the  disease  had 
developed.  The  fees  went  toward  the  expense  of  guard¬ 
ing  the  trails  and  quarantining  travelers. 
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Hints  for  the  Contractor 


DETAILS  WHICH  SAVE  TIME  AND  LABOR  ON  CONSTRUCTION  WORK 


Simple  Heating  and  Ventilating:  System 
for  Contractor’s  Hospital 

By  Dr.  .1.  M.  Stadter 

W'ilniinKloii,  I>fl 

Even  distribution  of  stove  heat  and  uniform  ventila- 
rtion  without  drafts  were  secured  in  a  knocked- 
topether  construction  camp  hospital  by  the  simple 
arranirement  of  stovepipes  and  wind  shields  illustrated 
Vty  the  accompanyinjr  view.  The  ho.spital  was  a  two- 
.story  timber  buildinjj  about  00  x  20  ft.,  with  a  ward  on 
each  floor. 

Exactly  similar  heatinp  and  ventilating  arrangements 
were  provided  for  the  two  wards.  The  illustration 
shows  the  lower  ward.  About  65  ft.  of  the  length  of 
each  ward  was  occupied  by  cots,  the  remaining  25  ft. 
at  one  end  being  partitioned  into  toilets,  chart  room, 
locker  and  bathroom. 

Wood-burning  stoves,  A  and  B  in  the  illustration, 
were  set  about  40  ft.  apart  in  the  65-ft.  .space  occupied 
by  cots.  The  pipe  from  each  stove  was  carried  up  to 
the  ceiling  at  CC,  and  then  along  the  ceiling  about  26  ft. 
toward  the  other  stove,  to  DD,  and  thence  to  EE,  and 
through  the  walls  to  outside  tile  chimneys.  With 
dampers  set  near  the  outside  walls  this  arrangement 
gave  about  40  ft.  of  pipe  radiation  from  each  stove, 
and  gave  a  very  even  distribution  of  heat — usually  diffi¬ 
cult  with  stoves. 

Ventilation  was  accomplished  by  equally  simple 
means.  Single  sash  were  used  for  the  windows  and 
were  hinged  at  the  bottoms  to  swing  into  the  room. 
Galvanized-iron  shields  were  then  fitted  to  each  window 
as  shown  at  FF.  The  air  entering  was  deflected 
toward  the  ceiling,  and  a  good  circulation  was  secured 
without  direct  drafts  on  the  cots. 

This  hospital  has  the  noteworthy  record,  for  a  con¬ 
tractor’s  hospital,  of  having  handled  285  cases  of  in¬ 
fluenza,  of  which  124  cases  were  serious,  with  only  four 
deaths.  The  hospital  was  constructed  and  equipped  for 
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operation  in  48  hours.  It  was  built  at  Union  Park 
Gardens,  a  housing  project  of  the  Emergency  Fleet 
Corporation  located  near  Wilmington,  Del. 


Scoops  Found  Slower  Than  Shovels  For 
Handling:  Ore 

Best  results  applicable  to  construction  operations 
such  as  mucking  rock  tunnels  and  loading  broken 
.stone  have  been  determined  in  shoveling  ore  at  the 
Tyrone,  N.  Y.,  mines  of  the  Phelp.s-  Dodge  Corporation. 
Investigation  was  confined  largely  to  comparison  of 
work  with  No.  2  .scoops  and  No.  4  .shovels,  under  various 
conditions  of  loading.  For  jobs  of  less  than  four  hours' 
duration  a  greater  tonnage  can  be  handled  with  a  scoop, 
but  for  longer  jobs  the  shovel  is  greatly  superior, 
since,  as  the  day  progresses,  the  percentage  of  time 
required  for  resting  becomes  greater  with  the  scoop 
than  with  the  shovel.  In  general,  for  shovels  smaller 
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WIXD  SHIELDS  AXD  STOVEPIPES  REGULATE  AIR  AND  TEMPER.ATURE  IN  CAMP  HOSPITAL 


were  placed  for  the  outside  concrete  wall,  which  was 
offset  from  the  wall  of  the  bluff. 

The  inside  core  form,  of  circular  section  resembling 
a  wood-stave  pipe,  was  made  up  of  1  x  3-in.  strips 
nailed  to  circular  segments  and  the  reinforcement  was 
attached  to  the  core.  Concrete  was  then  poured  in  be¬ 
tween  the  core  and  the  outside  forms.  After  the  con¬ 
crete  had  set  the  wooden  core  was  broken  up  on  the 
inside,  and  pieces  were  taken  out  at  the  intake  tower 
end  of  the  conduit.  TTie  contractors  on  the  work  were 
Bent  Bros,  and  W.  A.  Kraner,  the  latter  being  in  per¬ 
sonal  charge  of  construction. 


Solid. Lines  refer  to  Short  Handle 
Dotted  Lines  refer  to  Long  Handle 


jl/fl  %  j  j  Loose  Bolts  for  Temporary  Bridge  Deck 

^ \  I  J  I  T^ROP  bolts  which  resemble  loose  drift  bolts  are 

/T"  —  - - 1 _ ♦  J— /  used  in  constructing  temporary  bridge  decks  on 

the  Alaska  Ry.  When  material  for  the  timber  trusses 
DESiox  OF  sHOVEi.,  BEST  ADAPTED  TO  MTXixo  WORK  is  not  available,  the  deck  is  laid,  on  the  falsework  bents 

on  which  the  permanent  structure  is  to  be  erected  later 
on,  and  the  fastening  must  be  such  that  the  deck  can 
be  taken  down  readily  and  without  damage  to  the 
timbers.  The  bolts  are  i  in.  and  ‘1  in.  in  diameter  and 
10  to  14  in.  long,  and  the  holes  for  them  are  bored 
to  a  diameter  J  in.  larger,  so  that  the  bolts  drop  in 
easily.  W.  J.  H.  Fogelstrom  is  bridge  engineer  of  the 
Alaskan  Engineering  Commission. 


than  No.  4  f 21-lb.)  the  tonnage  handled  per  shift  is, 
approximately,  directly  proportional  to  the  shovel  capac¬ 
ity.  The  design  of  shovel  determined  as  best  is  shown 
by  the  drawing. 

Other  instructive  facts  brought  out  by  the  tests 
were:  Owing  to  poorer  light  and  air,  greater  humidity, 
increased  temperature  and  other  conditions  prevalent 
underground,  the  tonnage  handled  is  20i%  less  than 
on  the  surface.  Decrease  in  shoveling  speed  due  to 
1-ft.  increase  in  distance  of  throw  was  2i%  for  the 
scoop  and  l.S%  for  the  shovel;  underground  the  cor¬ 
responding  percentages  were  4.4%  and  3.2%.  Of  a 
7i-hcur  actual  working  day  the  men  are  shoveling  only 
821%  of  the  time,  the  remaining  time  being  spent  in 
nonproductive  occupation.  This  figure  is  the  average  of 
several  hundred  man-shifts.  In  loading  wheelbarrows 
a  throw  of  3  ft.  gave  the  best  results.  In  loading 
cars  42  in.  high  the  best  distance  to  maintain  betw'een 
car  pile  was  four  feet. 

These  data  are  from  a  paper  by  G.  T.  Harley,  effi¬ 
ciency  engineer,  Phelps-Dodge  Corporation,  published 
in  Engineering  and  Mining  Journal  of  Mar.  15  and  23, 
1919. 


Portable  Trench-Excavation  Platform 
Saves  Shoveling  Time 

By  M.  R.  Lewis 

United  States  Reclamation  Service,  Boise,  Idaho 

Four  men  move  the  shoveling  platform  (illustrated 
by  the  accompanying  drawing)  in  the  time  it  takes 
to  walk  the  distance  of  the  move,  or  in  about  one-fifth 
the  time  taken  to 
move  the  ordinary  m  i  : y. 

trenching  platform.  ^  '  5 

Platforms  are  I  'i-  & 

always  necessary  in  I  1  ^  ^ 

makingdeep  |  !| 

trenches  by  hand.  ^  )  | 

In  trenching  by  ma-  ^  1  x<3*. ,  | 

chine  they  are  fre- 

quently  needed  for  ^  ia--—  ^ 

CONDITIONS  at  the  Gibraltar  dam,  near  Santa  cleaning  up  the  bot-  |  | 

Barbara,  Calif.,  made  it  desirable  that  the  concrete 

intake  conduit  should  run  from  the  intake  tower  up¬ 
stream,  beneath  the  shoulder  of  a  projecting  rock  bluff, 
and  through  a  tunnel  to  a  point  below  the  dam.  In 
building  the  part  under  the  overhang  a  bench  was  cut  planks  on  the  trench  braces^  or  on  wood  struts  wedged 
out  of  the  rock,  a  w’ood  core  was  placed  for  the  inside  across  the  trench.  To  move  the  platform  when  the 
form  of  the  circular  conduit,  and  straight  outside  forms  trench  is  not  sheeted  requires  10  to  15  min.,  the  time 

^ _  needed  to  take  down  both  braces 

By  using  the  projecting  ends  of  the 
iop  pieces  of  the  yokes,  as  handles, 
four  men  lift  and  move  the  whole 
assemblage  in  one  operation. 

This  device  was  used  by  J.  A. 
Hoskins  &  Co.,  contractors  for  the 
Malheur  Drainage  District  at  On¬ 
tario,  Ore. 


HANGING  SHOVELING  PLAT- 
FORM  EASILY  MOVED  BY 
FOUR  MEN 


AT  LEFT.  FORMS  INSIDE  OF  CONDUIT;  AT  RIGHT.  STRAIGHT 
WALL  IS  THE  OUTSIDE  OF  CONDUIT 
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New  York,  April  17,  1919 


Kailroad  Adirinistration  Plans 
Tse  of  Inland  Waterways 

In  a  letter  to  Senator  Fletcher  of 
the  Ignited  States  Senate  Interstate 
Commerce  Committee,  Director  Gen¬ 
eral  of  Railroads  Hines  has  announced 
the  policy  of  the  Railroad  Administra¬ 
tion  in  the  matter  of  inland  water¬ 
ways.  The  nub  of  his  statement  is  in 
the  followint>:  paragraph:  “The  atti¬ 
tude  of  the  Railroad  Administration 
with  respect  to  the  relation  between 
water  and  rail  competitive  rates  i' 
that  the  rates  should  bear  a  relation 
to  each  other  proportionate  to  the  cost 
and  desirability  of  the  service  by  the 
respective  routes  and  methods  of 
transportation.” 

He  further  states  that  the  rate 
structure  in  the  United  States  is  so 
complicated  and  of  such  standing  that 
the  adjustment  of  one  portion  of  it  in¬ 
evitably  affects  all  the  others,  so  that 
there  seems  to  be  little  prospect  c'  any 
reduction  in  the  rate  alon^r  the  water¬ 
ways.  What  can  be  hoped  is  that  there 
will  be  an  easier  provision  for  trans¬ 
shipment  by  means  of  throujrh  w’aybills 
and  through  rates.  There  seems  to  be 
no  prospect  that  the  Railroad  Admin¬ 
istration  w’ill  do  anything  to  foster  the 
traffic  alonf?  the  New  York  State  Bar>;e 
Canal,  for  Director  General  Hines 
says:  “The  administration  has  agreed, 
if  the  traffic  justifies  it,  that  it  wall 
establish  joint  rates  between  respons¬ 
ible  independent  canal  lines  and  rail 
carriers  under  Federal  control  by  con¬ 
necting  points  on  the  canal.” 

In  answer  to  one  of  Senator 
Fletcher’s  questions  Director  General 
Hines  states  that  in  the  event  of  the 
railroads  returning  to  private  owner¬ 
ship,  in  his  opinion  it  will  be  desirable 
to  continue  the  F’ederal  control  of  the 
waterways  under  some  Government 
agency. 

New  East  River  Tunnel  In  Service 

Rapid-transit  operation  thiough  the 
new  pair  of  tunnels  under  the  East 
River  at  New  York  City,  extending 
from  Old  Slip,  Manhattan  Borough,  to 
Clark  St.,  Brooklyn  Borough,  was  in¬ 
augurated  on  ihc  morning  of  Apr.  15. 
The  tunnels  are  part  of  the  new  west 
side  subway,  formed  of  that  portion 
of  the  old  subway  extending  north  of 
Forty-second  St.  along  Broadway,  and 
the  new'  Seventh  Ave.  subway  extend¬ 
ing  south  from  Forty-second  St. 
through  Seventh  .\ve.,  V’arick  St.  and 
West  Broadway  to  South  Ferry,  and 
branching  east  along  Park  Place,  Mail 
St.,  William  St.  and  Old  Slip  to  the 
tunnels.  In  Brooklyn  the  tunnels  ex¬ 
tend  to  Borough  Hall  and  connect  with 
the  old  subway.  At  that  point  trains 
of  the  cast  side  and  west  side  subway 
790 


Employment 

For  the  convenience  of  engi¬ 
neers  returning  from  military 
life,  and  others,  there  are  listed 
below  agencies  which  may  be 
helpful  to  those  who  are  seeking 
employment: 

Engineering  Societies  Em¬ 
ployment  Bureau;  secretary,  29 
West  39th  St.,  New  York  City. 

.American  Association  of  En¬ 
gineers,  29  So.  La  Salle  St.,  Chi¬ 
cago.  Service  to  members  only, 
but  Army  or  Navy  engineers  in 
uniform  who  are  eligible  to  certi¬ 
fied  membership  may  join  with¬ 
out  payment  of  entrance  fees  or 
dues  while  in  uniform  and  for 
six  months  after  discharge. 

Engineers’  Service  Bureau, 
maintained  by  the  Joint  Council 
of  Engineering  Societies  of  San 
Francisco,  Engineers’  Club,  57 
Post  St.,  San  Francisco.  Only 
applications  by  mail  or  wire  will 
be  considered. 

Till'  Federal  director  of  the 
Ignited  States  Employment  Serv¬ 
ice  in  Neir  Yorh'  State  an¬ 
nounces  the  receipt  of  a  letter 
from  ./.  /’.  Morgan  &  Co.,  in 
ivhicli  $100,000  is  offered  for  the 
purpose  of  continuing  the  icork 
of  the  service  up  to  July  1  of 
this  year.  The  Professional  and 
Special  Section  in  Neiv  York 
irill  therefore  be  continued,  but 
u'ill  be  lo"''*ed  at  the  main  of 
fee,  409  Fifth  Ave.,  New  York 
City. 


systems  meet,  the  former  reaching 
Brooklyn  via  the  original  Battery  tun¬ 
nels,  whose  easterly  continuation  is  in 
Joralemon  St.,  while  the  w’est  side  sys¬ 
tem  uses  the  new  Clark  St.  route.  The 
present  extension  of  the  west  side  sub¬ 
way  across  the  East  River  thus  com¬ 
pletes  the  separation  of  the  old  sub¬ 
way  into  the  parts  south  and  north  of 
Forty-second  St.,  and  the  joining  of 
these  parts  with  the  new  Lexington 
Ave.  and  Seventh  Ave.  subways  to 
form  independent  east  and  west  side 
systems. 

Six  rapid-transit  tunnels  under  the 
East  River  remain  to  be  opened  to 
traffic:  Two  connecting  Whitehall  St., 
Manhattan,  with  Montague  St.,  Brook¬ 
lyn;  two  connecting  Fourteenth  St., 
Manhattan,  with  North  Seventh  St., 
Williamsburg;  and  two  connecting 
Sixtieth  St.  with  the  Queensboro 
Plaza. 


Federal  Highway  Council 
Formed 

Pursuant  to  the  intent  of  resolutions 
passed  by  the  Highway  Industries  As¬ 
sociation,  following  the  Highway  Con¬ 
gress  held  in  Chicago  last  December, 
the  Federal  Highway  Council  was  or¬ 
ganized  in  Chicago,  Apr.  8.  The  work 
of  securing  the  cooperation  of  other 
organizations  and  their  representation 
in  the  movement  to  promote  a  national 
highway  system,  and  to  create  a  Fed¬ 
eral  highway  commission,  has  been  go¬ 
ing  on  for  months  under  the  auspices 
of  a  joint  committee,  headed  by  the 
Highway  Industries  .Association;  un¬ 
til  now  some  775  civic  and  commercial 
organizations  throughout  the  country 
have  indorsed  the  plan. 

The  meeting  in  Chicago  decided  that 
the  work  should  be  placed  under  the 
direction  of  a  board  of  directors  and 
the  customary  officers,  supported  and 
advised  by  an  advisory  committee  com¬ 
posed  of  the  leaders  of  the  principal 
highway  organizations. 

Following  the  discussions  which  de¬ 
termined  the  type  of  organization,  the 
Townsend  bill,  introduced  in  the  last 
Congress  and  providing  for  the  crea¬ 
tion  of  a  national  highway  system  and 
a  Federal  highway  commission,  was 
considered  and  indorsed  in  all  sub¬ 
stantial  features.  A  number  of  con¬ 
structive  suggestions  were  made,  such 
as  one  fathered  by  .A.  R.  Hirst,  state 
highway  engineer  of  Wisconsin,  calling 
upon  the  Federal  Highway  Commis¬ 
sion  to  maintain  the  existing  road  sur¬ 
faces  on  all  roads  designated  as  parts 
of  the  national  highway  system  as  soon 
as  they  are  taken  over.  These  sug¬ 
gestions  were  passed  along  as  mat¬ 
ters  for  the  consideration  of  the  com¬ 
mittee  which  drafted  the  bill. 

The  officers  elected  are  as  follows: 
Chairman,  S.  M.  Williams;  secretary- 
treasurer,  H.  G.  Shirley;  vice-chair¬ 
men,  Coleman  duPont,  David  Jamie¬ 
son,  Charles  P.  Clifton,  Lewis  J.  Hill, 
A.  H.  Blanchard  and  C.  F.  Adams. 


Freight  Reduced  on  Road  Mate¬ 
rials  Consigned  to  Government 

A  reduction  in  freight  rates  on  road- 
building  material  to  be  used  on  Fed¬ 
eral,  state,  county,  parish,  township 
or  municipal  Government  road  work 
has  been  decided  upon  by  Walker  D. 
Hines,  director  general  of  railroads. 
This  decision  was  reached  after  a  con¬ 
sultation  with  the  Departments  of  Ag¬ 
riculture,  Commerce,  and  Labor.  The 
reduction  will  not  be  allowed,  however, 
unless  the  material  is  consigned  to. 
and  the  freight  thereon  is  paid  by,  the 
particular  Government  authority  using 
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the  material.  The  reduction  will  l.e 
10c.  per  net  ton,  but  a  minimum 
charge  of  40c.  per  net  ton  will  be 
chaJ’ged,  except  where  the  regular  pub¬ 
lished  rate  is  less  than  40c.  at  the 
present  time. 

This  ruling  will  authorize  all  rail¬ 
roads  under  Federal  control  to  apply 
reduced  rates  on  carload  shipments  of 
broken  stone,  .slajr,  shells,  chatts, 
cherts,  sand  and  jrravel,  from  May  1 
to  Dec.  31,  1919,  where  the  material 
is  to  be  used  as  outlined  above.  The.se 
reduced  rates  may  be  applied  on  ship¬ 
ments  consijrncd  to  the  Governmental 
unit  but  in  care  of  a  contractor,  pro¬ 
vided  the  freiprht  is  paid  by  the  Gov¬ 
ernment,  and  provide  !  proper  certifi¬ 
cation  is  made  that  the  shipments  are 
for  the  u.se  of,  and  the  reduction  in 
rate  will  accrue  to,  the  Government. 
Responsibility  for  administerinfi  this 
ruling:  rests  with  each  railroad  hauling: 
such  material. 

Money  for  Hudson  River  Tunnel 
Appropriated 

On  Apr.  11  Governor  Smith  of  New 
York  sigmed  a  bill  making  an  appro¬ 
priation  of  $1,000,000  for  begrinninp: 
construction  of  a  vehicle  tunnel  under 
the  Hudson  River  between  New  York 
and  Jersey  City.  A  New  Jersey  bill 
authorizing  the  construction  of  the 
tunnel  has  been  sijrned  by  Governor 
Edge.  The  work  will  be  in  charge  of 
the  Interstate  Bridge  and  Tunnel  Com¬ 
mission,  115  Broadway,  New  York 
City.  _ 

Designs  Largest  Concrete  Arch 

Minneapolis  will  have  a  concrete 
bridge  with  the  longest  reinforced- 
concrete  span  in  the  w'orld,  if  the  de¬ 
signs  recently  made  by  City  Engineer 
F.  W.  Cappelen  are  adopted.  This  new 
bridge  will  be  across  the  Mississippi 
River  on  the  line  of  Franklin  Ave., 
will  have  two  end  spans  of  60  ft.  each, 
two  side  spans  of  200  ft.  each,  and  a 
center  span  of  400  ft.  The  largest  re- 
inforced-concrete  arch  today  is  the 
Risorgimento  Bridge  across  the  Tiber 
at  Rome,  with  a  span  of  100  m.,  or 
328.1  ft.  There  was  designed  to  cross 
Spuyten  Duyvil  in  New  York  City 
some  years  ago  a  concrete  arch,  com¬ 
monly  known  as  the  Hudson  Memorial 
Bridge,  with  a  clear  span  of  715  ft., 
but  the  project  never  got  beyond  the 
design  stage.  The  Minneapolis  City 
Council  already  has  a  fund  of  $50,000 
from  the  sale  of  bonds  for  the  con¬ 
struction  of  the  bridge,  and  it  is  stated 
that  work  will  begin  as  soon  as  pos¬ 
sible. 

Pacific  Coast  Ship  Contracts 
Reinstated 

Reinstatement  of  canceled  contracts 
for  25  steel  vessels  to  be  built  for  the 
Emergency  Fleet  Corporation  by  the 
Skinner  &  Eddy  shipyard,  Seattle, 
Wash.,  is  reported.  It  is  said  that  the 
price  agreed  upon  is  less  than  that 
fixed  in  the  original  contracts. 


Defense  Council  Reorganizes 
Highways  Transport 
Committee 

Reorganization  of  the  Highways 
Transport  Committee  of  the  Council 
of  National  Defense  is  announced  by 
Grosvenor  V.  Clarkson,  director  of  the 
council.  Direct  representation  for  the 
Bureau  of  Public  Roads  and  the  Bu¬ 
reau  of  Markets  of  the  Department 
of  Agriculture,  the  Postofiice  Depart¬ 
ment  and  tl.e  Department  of  Commerce 
is  provided  for.  It  is  believed  that 
closer  cooperation  of  the  departments 
most  vitally  interested  in  the  matters 
of  highway  transportation,  forming  a 
clearing  house  of  action  for  all  Fed¬ 
eral  intere.sts  concerned,  will  thus  be 
brought  about. 

Problems  growing  out  of  the  en- 
t.'ance  of  the  motor  truck  into  the 
commercial  ti*ansportation  field  will 
be  one  of  the  particular  problems 
which  the  Transport  Committee  will 
take  up.  In  carrying  on  this  work,  it 
will  cooperate  with  all  transportation 
agencies,  including  the  United  States 
Railroad  Administration,  in  the  study 
of  the  various  problems  of  speedy  and 
economical  delivery  of  goods.  Special 
attention  will  be  given  to  the  relation 
of  the  rural  motor  express  to  inter- 
urban  electric  lines  and  w'aterway 
traffic,  in  the  interest  of  all  elements 
concerned.  W’hile  the  regional  di¬ 
rectors  of  the  Highwav  Transport 
Committee  will  still  be  retained,  the 
committee  itself  has  been  reorganized, 
as  follows: 

John  F.  Cravens,  of  the  Council  of 
National  Defense,  chairman;  James 
R.  Blakslee,  fourth  assistant  post¬ 
master  general;  John  M.  Goodell,  con¬ 
sulting  engineer.  Bureau  of  Public 
Roads;  James  H.  Collins,  investigator 
in  market  surveys.  Bureau  of  Markets; 
R.  S.  MacElwee,  second  assistant  chief 
cf  the  Bureau  of  Foreign  and  Domes¬ 
tic  Commerce;  Charles  W.  Reid,  execu¬ 
tive  secretary,  and  Grosvenor  V.  Clark¬ 
son,  director  of  the  council,  member 
ex  officio. 

The  committee  will  be  assisted  by 
the  Highways  Transport  Committee 
Advisory  Board,  consisting  of  William 
Phelps  Eno,  of  Washington,  D.  C.; 
A.  H.  Blanchard,  of  New  York;  C.  A. 
Musselman,  of  Philadelphia;  Raymond 
Beck,  of  Aki’on,  Ohio,  and  John  T. 
Stockton,  of  Chicago. 

Government  Bureaus  Do  Not 
Agree  on  Steel  Prices 

Reduced  prices  for  steel  aiivl  iron, 
proposed  by  the  Federal  Industrial 
Board  and  agreed  to  by  the  steel  pro¬ 
ducers,  have  been  unsettled  by  the  re¬ 
fusal  of  the  Railroad  Administration 
to  approve  them  as  being  reasonable 
prices.  Director  General  Hines  has 
r.tated  that  he  does  net  consider  that 
there  was  any  power  conferred  on  the 
Industrial  Board  to  impose  any  prices 
upon  the  Railroad  Administration,  and 
that  the  representative  of  the  Rail¬ 
road  Administration  who  was  in  at¬ 
tendance  in  the  conference  which  fixed 
the  prices  at  no  time  approved  of  the 


decision.  On  behalf  of  the  Industrial 
Board,  Chairman  G.  N.  Peek  in  a  pub¬ 
lic  statement  defends  the  price  estab¬ 
lished  by  the  board  and  complains  that 
Director  General  Hines  is  unreason¬ 
able  in  stating  that  in  his  opinion  the 
prices  are  too  high.  Mr.  Peek  says  the 
situation  has  become  so  involved  it  must 
be  settled  by  the  President. 

Conference  on  City  Planning  in 
Buffalo  May  26-28 

The  eleventh  annual  national  Con¬ 
ference  on  City  Planning  will  be  held 
May  26-28  at  Niagara  I’alls  and  Buf¬ 
falo,  under  the  auspices  of  the  Ameri¬ 
can  and  Canadian  cities  and  towns  of 
the  Niagara  frontier. 

The  conference  will  meet  two  days 
at  Niagara  Falls  and  will  then  con¬ 
sider  city-planning  problems  of  grow¬ 
ing  industrial  districts.  There  will  also 
be  discussed  the  problem  of  regional 
planning  and  the  regulation  of  rail¬ 
roads  as  affecting  civic  development. 
On  the  third  day  of  the  meeting  in 
Buffalo,  residental  zoning  and  civic 
centers  will  be  discussed. 

Flavel  Shurtleff,  19  Congress  St., 
Boston,  is  secretary  of  the  conference. 

Better  Pay  for  Oklahoma 
Engineers 

Authority  for  salaries  of  $4200  per 
year  for  the  county  engineers  of 
Tulsa  and  Oklahoma  Counties  was  one 
result  of  an  endeavor  of  the  Oklahoma 
Society  of  Engineers  to  persuade  the 
legislature  to  increase  the  pay  of 
county  highway  engineers  in  general. 
It  was  proposed  to  change  the  pay  from 
$5  per  day,  which  the  present  law 
grants  for  time  allowed  by  the  county 
commissioners,  to  a  sliding  scale  of 
salaries  based  upon  county  valuation. 
A  bill  was  drawn  originally  to  apply 
to  Tulsa  County  only,  but  it  was  shown 
that  some  counties,  in  order  to  keep 
their  engineers,  were  paying  them  (for 
extra  services)  $/20  per  year  in  addi¬ 
tion  to  the  $5  per  day  allowed  by  law. 

The  amendment  as  proposed  by  the 
society  was  to  legalize  present  salaries 
and  to  provide  future  salaries  '■f  $1800 
for  counties  having  less  than  $10,- 
000,000  valuation,  $2100  up  to  $20,- 
000,000,  $2400  up  to  $30,000,000,  $2700 
up  to  $40,000,000,  $3000  for  over  $40,- 
000,000;  and  not  exceeding  $4200  for 
counties  "having  over  $50,000,000  val¬ 
uation.  It  provided  a’so  for  inspectors 
on  bridge  and  road  work. 

Ford  “Eagle”  Built  in  Ten  Days 

On  Apr.  12  the  shipbuilding  plant 
of  the  Ford  Motor  Co.,  at  River  Rogue, 
near  Detroit,  launched  its  “Eagle” 
boat  No.  59  in  10  days  after  the  keel 
was  laid.  This  represents  an  outdo¬ 
ing  of  the  21-day  operating  schedule 
for  which  the  plant  v/as  designed  (see 
Engineering  News-Record  of  Oct.  17 
and  31,  1918,  pp.  698  and  788)  as  the 
ship-assembly  shop  contains  21  build¬ 
ing  stations  and  the  program  was  to 
launch  a  boat  a  day  at  the  period  of 
full  production.  The  first  “Eagle”  was 
launched  in  July,  1918. 


Third  American  Concrete  Ship 
Ready  to  Launch 

Some  time  toward  the  end  of  April 
•he  United  States  Shipping:  Board 
loncrete  ship  “Polias,”  which  is  shown 
[iractically  completed  in  the  accom¬ 
panying:  view,  will  be  launched  at  the 
..  ard  of  the  Foufrner  Shipbuilding:  Co., 
on  Long:  Island.  This  ship  was  de¬ 
scribed  in  detail  in  Engineering  Ncicn- 
hecurd  of  Dec.  12,  1918,  p.  1058.  It 


the  present  operating:  house  and  to 
carry  concrete  cylinders  under  it  to 
gravel.  • 

The  minority  report,  sig:ned  by  W. 
R.  Phillips,  states  that  in  the  opinion 
of  the  sifrner  the  ground  surrounding 
the  storage  annex  is  not  sufficiently 
stable  to  carry  the  load  of  the  annex 
upon  a  spread  foundation.  Nor  does 
Mr.  Phillips  think  that  the  proposed 
new  site  for  the  operating  house  would 
be  stable.  It  is  his  opinion  that  the 


Idaho  State  Government 
Reorganized 

Centralization  of  executive  power  and 
responsibility  in  the  Governor  nf  Idaho 
is  effected  by  a  bill  which  recently  be¬ 
came  a  law.  With  the  exception  of  the 
elective  officials  provided  for  by  the 
Constitution  and  the  officials  of  the  De¬ 
partment  of  Education,  all  the  various 
commissions,  bureaus,  etc.,  of  the  admin¬ 
istrative  branch  of  the  Government  of 
Idaho  are  done  away  with  by  the  bill. 
In  their  place  there  are  set  up  the  fol¬ 
lowing  nine  departments:  Agriculture; 
commerce  and  industry;  finance;  immi¬ 
gration,  labor  and  statistics;  law  en¬ 
forcement;  public  investments;  public 
-'  olfare;  public  works;  reclamation.  A 
.4  ngle  commissioner  will  head  each  de¬ 
partment.  For  some  of  the  depart¬ 
ments  other  officers  are  provided  for 
by  the  statute.  All  of  the  officers 
named  in  the  act  are  to  be  appointed 
by  the  Governor  and  may  be  romoved 
at  his  discretion.  The  salary  of  each 
commissioner  will  be  $3600  a  year.  Sev¬ 
eral  departments  will  deal  with  engi¬ 
neering  matters:  The  department  of 
law  enforcement  will  register  archi¬ 
tects,  surveyors  and  civil  engineers.  The 
department  of  public  works  will  take 
over  the  work  previously  done  by  the 
subsidence  is  still  continuous.  He  state  highway  department,  by  the  trus- 
therefore  recommends  that  concrete  tees  of  the  capitol  building,  and  by  the 
cylinders  be  sunk  to  the  underlying  Heyburn  Park  board  of  control.  The 
gravel  under  all  of  the  buildings.  This  department  of  reclamation  will  take 
would  require  63  cylinders  for  the  stor-  over  the  duties  of  the  State  Engineer 
age  annex  alone.  and  of  the  state  board  of  land  commis- 

No  action  has  been  announced  as  sioners,  except  as  to  the  duties  of  the 
yet.  The  board  of  engineers  is  soon  latter  in  holding,  leasing  and  selling 
to  present  a  final  report.  state  lands.  The  act  provides  that  the 

_  director  of  highways  in  the  department 

of  public  works  must  be  a  civil  engi- 
New  State  Commissioner  of  High-  years’  exper- 

ways  Appointed  in  New  York  b-iWlns.  “■'<>  that  the  di- 

rector  of  water  resources  m  the  de- 
Confirmation  by  the  New  York  State  partment  of  reclamation  must  be  a 
Senate  makes  effective  the  appoint-  hydraulic  engineer  with  not  less  than 
ment  by  Governor  Smith  of  Capt.  five  years’  experience  in  the  practice  of 
Frederick  Stuart  Greene  as  state  com-  irrigation  engineering. 


3500-TON  COXCRIOTE  READY  TO  LAUNCH  AT  FLUSHING.  L.  I. 


Preliminary  Report  on  Portland 
Elevator  Subsidence 

The  committee  of  engineers  ap¬ 
pointed  by  the  Portland  Commission 
of  Public  Docks  to  report  on  the  sub¬ 
sidence  of  the  concrete  municipal  grain 
elevator  being  built  at  Portland,  Ore., 
has  presented  a  preliminary  majority  of  John  N.  Carlisle,  then  comn 
and  minority  report.  The  majority  re-  sioner,  had  not  yet  expired, 
port,  signed  by  Chairman  H.  C.  term  would  have  expired  Apr. 
Holmes,  G.  C.  Mason,  R.  A.  Cummings  1918. 

and  G.  W.  Boschke,  states  that  the  At  the  expiration  time  Commissio 
storage  annex  shouhl  be  supported  by  Duffey  was  not  reappointed, 
a  spread  foundation,  and  that  this  merely  held  over.  Attorney  G 
work  can  go  on  while  the  contractor  eral  Newton  offered  the  opinion  t 
is  completing  the  structure.  It  is  their  his  term  expired  on  the  aforesaid  ds 
opinion,  furthermore,  that  the  track  and  as  there  had  been  no  new  appoi 
shed  can  be  left  alone  without  any  ment  the  present  Governor  was  at 
treatment  whatsoever,  the  subsidence  erty  to  make  one. 
being  very  slight.  The  main  report  re-  Captain  Greene  is  a  resident 
lates  to  the  operating  house,  the  part  Nassau  County  and  has  had  extens 
of  the  structu-e  which  has  sunk  the  experience  in  engineering  and  gene 
most.  The  report  says  there  are  two  construction  work.  Since  1905  he  1 
.solutions  which  could  be  considered:  been  vice-president  and  general  m 
First,  to  WTcck  t'.ie  present  structure  ager  of  the  Waterproofing  Co.  of  N 
and  move  the  site  of  the  operating  York. 

house  to  a  point  south  of  the  track  During  the  war  he  was  a  capt 
shed,  where  it  would  be  built  upon  a  in  the  302d  Engineers  and  served 
.jpread  foundation;  second,  to  complete  France. 
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The  society  proposes  the  establish¬ 
ment  of  five  bureaus — namely,  a  bureau 
of  information  and  education,  a  bureau 
of  patents  and  publications,  a  bureau 
of  utility,  a  bureau  of  validity  exam¬ 
inations,  and  a  bureau  of  priority  of 
inventions. 

The  society  is  publishing  a  monthly 
journal  in  the  interest  of  the  princi¬ 
ples  being  advocated  in  the  reorgan¬ 
ization  of  the  Patent  Office.  The  of¬ 
ficers  are  as  follows:  President,  M.  H. 
Coulston;  vice-president,  J.  II.  Light- 
foot;  secretary,  Bert  Russell;  treasurer, 
W.  F.  Avery. 

Low  Price  Asked  for  Building 
Fabricated  Ships 

An  offer  to  build  12,000-ton  steel  ves¬ 
sels  for  the  price  of  $149  per  ton  dead¬ 
weight  capacity  has  been  made  to  the 
Shipping  Board  by  the  Submarine 
Boat  Corporation,  Newark,  N.  J.  These 
vessels  would  be  powered  for  12  knots 
speed,  with  either  reciprocating  en¬ 
gines  or  geared  turbines.  The  ves¬ 
sels  would  be  473  ft.  long  and  62  ft.  in 
beam,  and  draw  28i  ft.  The  Newark 
Bay  yard  is  at  present  building  5000- 
ton  ships  for  the  Fleet  Corporation, 
using  bridge-shop  fabrication.  En¬ 
largement  of  the  ways  would  be  neces¬ 
sary  to  permit  building  the  larger 
ships.  It  is  proposed  to  reconstruct 
eight  ways,  and  the  price  made  is  con¬ 
tingent  on  the  ordering  of  16  vessels. 
According  to  E.  N.  Hurley,  chairman 
of  the  Shipping  Board,  steel  ship 
prices  in  1916  ranged  from  $50  to  $69, 
while  recent  prices  have  been  $185  to 
$225  per  dead-weight  ton. 

Members  of  National  Societies 
Have  Association  in  Cuba 

What  may  prove  to  be  a  forerun¬ 
ner  of  similar  association  in  this 
country  is  seen  in  the  Association  of 
Members  of  American  National  En¬ 
gineering  Societies  in  Cuba,  recently 
organized  to  provide  for  activities 
“to  foster  the  interests  of  the  various 
national  engineering  societies  repre¬ 
sented  on  the  island”  and  to  promote 
the  discussion  of  engineering  and 
technical  topics  of  local  interest.  Not 
the  least  attractive  of  the  proposed 
activities  are  the  dinners  or  smokers 
for  the  promotion  of  good-fellowship 
and  for  showing  hospitality  to  mem¬ 
bers  of  the  American  societies  tempo¬ 
rarily  visiting  in  Cuba.  Luther  Wag¬ 
oner,  president,  suggests  that  since 
there  is  no  danger  of  prohibition  in 
Cuba  there  may  be  many  visitors  after 
July  1,  who  will  be  w’elcome. 

Filters  Added  and  Water  Soften¬ 
ing  Proposed  at  Minneapolis 

Having  enlarged  its  m^Iiamcal  fil- 
t’"ation  to  24  units,  with  a  total  capacity 
of  96,000,000  gal.,  Minneapolis  is  now 
considering  plans  for  water  softening. 
The  plant  was  put  in  operation  in  1913. 
A  previous  enlargement  was  completed 
in  1917.  W.  N.  Jones  is  in  charge  of 
filter  design  and  construction  and  F. 
W.  Cappellen  is  city  engineer. 


Connecticut  Electric  Railways 
Bankrupt 

Of  the  828  miles  of  electric  railways 
in  Connecticut,  98%  are  either  in  the 
hands  of  a  receiver  or  are  insolvent, 
according  to  the  report  of  a  special 
commission  made  to  the  legislature  Apr. 
1.  So  bad  is  the  situation  that  opera¬ 
tions  on  many  of  these  lines  must  be 
partially  or  completely  suspended  un¬ 
less  substantial  temporary  relief  is  af¬ 
forded  by  the  present  legislature.  The 
commission  enumerates  twelve  causes 
that  have  contributed  to  create  the  fi¬ 
nancial  difficulties.  Besides  the  de¬ 
crease  in  the  value  of  the  nickel  rail¬ 
way  fare  and  the  great  increase  in 
cost  of  fuel,  supplies  and  wages,  the 
commission  points  out  that  a  large 
part  of  the  traffic  formerly  enjoyed 
by  the  electric  railways  is  now  carried 
by  privately  owned  automobiles  and  by 
the  unregulated  jitney  omnibuses.  As 
a  means  of  meeting  this  critical  situa¬ 
tion  and  enabling  the  companies  to  con¬ 
tinue  in  operation,  which  is  a  public 
necessity,  the  commission  recommends 
the  release  of  the  companies  from  the 
payment  of  state  taxes  and  assessments 
for  bridges  and  street  paving.  Motor 
omnibuses  should  be  under  state  control 
so  far  as  schedules,  routes  and  rates 
are  concerned,  and  should  be  compelled 
to  give  bonds  for  damages  to  injured 
persons.  The  electric  railway  compan¬ 
ies  should  be  permitted  to  abandon  por¬ 
tions  of  their  system  which  are  un¬ 
profitable  and  to  operate  motor-vehicle 
service  where  desired.  Bills  have  been 
drawn  to  carry  out  these  ’'^'f'ommenda- 
tions  and  also  providing  for  a  loan 
of  state  funds,  amounting  to  not  more 
than  $2,000,000,  to  electric  railway 
companies  to  tide  them  over  the  present 
critical  situation. 


City  To  Buy  Dredged  Fill  from 
Government 

New  land  is  to  be  made  by  the  City 
of  Jersey  City,  N.  J.,  on  the  Hacken¬ 
sack  River,  from  fill  which  is  to  be 
dredged  from  the  river  by  the  United 
States  Government.  The  city  commis¬ 
sioners  have  just  passed  a  resolution 
authorizing  the  city  to  purchase  from 
the  Federal  Government  enough  of  the 
dredged  fill  to  make  about  50  acres  of 
new  land  5  ft.  above  the  present  river 
level.  The  agreed  price  is  10c.  per 
cubic  yard,  and  the  estimate  provides 
for  the  removal  of  about  400,000  cu.yd. 
of  material. 

New  Assistant  to  Secretary  of 
Interior  Appointed 

John  W.  Hallowell,  member  of  the 
firm  of  Stone  &  Webster  of  Boston, 
who  has  been  in  close  touch  with  en¬ 
gineering  matters  for  the  past  18 
years,  has  been  appointed  the  new 
assistant  to  the  Secretary  of  the  Inte¬ 
rior,  and  will  have  under  his  immediate 
charge  the  Bureau  of  Mines,  the  Rec¬ 
lamation  Service  and  the  Alaska  Ry. 
Mr.  Hallowell  has  been  associated 
with  Stone  &  Webster  for  16  years, 


specializing  in  the  financial  side  oT 
public  utilities  and  other  engineering 
projects. 

Two  years  ago  he  joined  the  staff 
of  the  Food  Administration,  from 
which  he  resigned  recently  after  hit- 
return  from  abroad,  his  last  work  be¬ 
ing  a  survey  of  the  industrial  situa¬ 
tion  in  Belgium  and  northern  France. 
He  succeeds  H.  A.  Meyer,  who  resigned 
to  become  associated  with  the  Prairie 
Oil  &  Gas  Company. 

Industrial  Conference  Addressed 
by  Prominent  Men 

At  an  editorial  conference  held  un¬ 
der  the  auspices  of  the  New  York 
Business  Publishers’  Association  in 
New  York  City  on  Apr.  11  some  of 
the  most  prominent  men  in  the  country 
discus.sed  the  pressing  industrial  prob¬ 
lems  now  before  the  country.  Ur. 
Charles  P.  Steinmetz,  consulting  en¬ 
gineer  of  the  General.  Electric  Co., 
made  a  keen  analysis  of  the  various 
propo.sals  for  industrial  cooperation. 
Dr.  Charles  A.  Eaton  presented  a 
forceful  address  on  the  subject  of 
industrial  democracy,  and  John  Calder, 
consulting  engineer,  formerly  general 
manager  of  the  Remington  Typewriter 
Co.,  treated  the  subject  of  “Recent  Ad¬ 
vances  in  Industrial  Management.” 

The  necessity  for  organization  in  the 
settlement  of  labor  disputes  was  the 
subject  of  an  address  by  V.  Everit 
Macy,  chairman  of  a  committee  on 
adjusting  wages  in  private  shipbuild¬ 
ing  plants  during  the  war,  and  now 
president  of  the  National  Civic  Feder¬ 
ation,  Four  papers  were  presented  on 
tf.e  subject  of  financial  problems: 
“Post-War  Financial  Problems,”  by 
Francis  H.  Sisson,  vice-president  of 
the  Guaranty  Trust  Co.,  New  York; 
“Problems  of  Our  Foreign  Trade,” 
by  G.  A.  O’Reilly,  foreign  trade  ex¬ 
pert  of  the  Irving  National  Bank,  New 
York;  “Prices  Yesterday,  Today  and 
Tomorrow,”  by  O.  P.  Austin,  chief 
statistician  of  the  National  City  Bank 
of  New  York,  and  “Stabilizing  the  Dol¬ 
lar  in  Purchasing  Power,”  by  Pref. 
Irving  Fisher  of  Yale  University. 


Surveys  for  Large  Washington 
^  Irrigation  Project 

An  appropriation  of  $100,000  for  sur¬ 
veys  of  the  Columbia  irrigation  project, 
embracing  some  2,000,000  acres  to  be 
put  under  water  in  Washington,  has  been 
made  by  the  state  legislature.  Water 
would  be  taken  from  Pend  Oreille 
River  at  Albany  Falls,  just  over  the  line 
in  Idaho.  Federal  cooperation  through 
the  United  States  Reclamation  Service 
is  hoped  for.  The  studies  are  being 
made  under  the  direction  of  the  Colum¬ 
bia  Basin  Commission,  the  chairman  of 
which  is  Marvin  Chace,  state  hydraulic 
engineer.  It  is  reported  that  A,  J. 
Turner,  Seattle,  has  been  appointed 
chief  engineer,  and  J.  C,  Ralston, 
Spokane,  consulting  engineer  to  the 
commission,  and  that  headquarters  will 
be  in  Spokane. 
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Pits  and  (Quarries  Mapped  for 
Bidders  on  Road  Work 

Transportation  routes  and  deposits 
of  materials  are  mapped  for  the  bene¬ 
fit  of  contractors  who  will  submit  bids 
and  obtain  contracts  for  115  miles  of  the 
Dixie  and  Lincoln  Hi}?hways  to  be  built 
in  Illinois  in  1919.  The  fragment  of 
the  Lincoln  Highway  map  reproduced 
here  indicates  the  nature  cf  the  infor¬ 
mation  depicted.  Accompanying  the 


maps  are  lists  giving  the  car  capacity 
of  each  railroad  siding,  and  the  char¬ 
acter  of  the  materials  from  each  quarry 
and  pit,  together  with  the  names  of 
the  operators.  On  the  Lincoln  High- 
wny  work,  for  e.xample,  40  sidings  are 
listed  at  31  towns  and  cities,  and  on  the 
Dixie  Highway  31  sidings  at  27  loca¬ 
tions.  For  both  contracts  some  60  pits 
and  quarries  are  listed.  Clifford  Older 
is  chief  state  highway  engineer. 


Funds  Available  For  Extensive 
Road  Work  in  Oregon 

A  total  of  about  $30,000,000  is  to  be 
available  for  highway  construction  in 
Oregon  during  the  next  three  years. 
Plans  have  been  made  for  beginning 
immediately  an  extensive  construction 
program.  All  of  the  work  e.xeept  the 
forestry  roads  will  be  uiider  tlie  direc¬ 
tion  of  the  State  Ilighw'ay  Commission. 
Herbert  Nunn  is  chief  engineer. 

The  funds  included  in  the  total  figure 
mentioned  come  from  several  sources. 
Before  the  legislature  met  this  year 
there  was  a  total  of  $3,500,000  in  un¬ 
expended  bonds  remaining  from  the 
bonds  authorized  in  1917,  and  authority 
was  given  by  the  leirisla*ure  to  '•oil 
bonds  for  $10,000,000  more.  The  .’,-mill 
ta.x  is  expected  to  net  the  road  fund 
about  $250,000  this  year,  while  the  tax 
on  gasoline  and  distillate  (Ic.  per  gal¬ 
lon  on  the  former  and  Jc.  per  gallon 
on  the  latter)  will  add  $400,000.  The 
net  share  from  the  auto-license  de¬ 
partment  will  be  about  $450,000  more. 
Federal  funds  for  post  and  forestry 
roads  to  be  used  under  the  cooperative 
plan  will  also  be  forthcoming. 


There  are  to  be  two  road-bond  issues 
on  the  ballot  at  the  election  in  June, 
one  for  a  property  ta.x  cf  one  mill  per 
annum  for  paying  half  the  cost  of  lo¬ 
cal  road.s  in  those  counties  which  will 
raise  an  equal  amount,  and  also  a 
measure  providing  for  a  military  high¬ 
way  to  be  built  along  the  full  length 
of  the  Oregon  coast,  with  $2,500,000 
cf  state  funds  matched  by  an  equal 
amount  from  Federal  fun.lj.  The  last 


project  is  the  only  one  concerning 
w^hich  there  is  any  doubt. 

The  plan  for  the  expenditure  of 
these  funds  calls  for  the  completion  of 
some  4000  miles  of  state  highways.  Of 
these,  about  790  miles  are  to  be  hard¬ 
surfaced.  On  the  coast  roads  concrete 
is  specified  wherever  paving  is  to  be 
done.  On  other  parts  of  t?;e  system 
the  type  of  road  will  depend  on  the 
prices  bid,  the  alternative  being 
bituminous  pavement  on  macadam 
base.  The  concrete  will  be  6  to  7  in. 
thick,  the  6-in.  section  being  used  in 
the  dryer  eastern  part  cf  the  state, 
while  the  7-in,  depth  is  considered 
necessary  west  of  the  mountains.  The 
pavements  are  to  be  laid  12,  Id  and  18 
ft.  in  width,  depending  upon  the 
amount  of  travel;  80^,4  will  be  16  ft.: 
15' i  12  fi.  and  S'i  18  ft.  wide.,  all  with 
2-ft.  cru.4hed-rock  shoulders. 


Michigan  Votes  for  Highway 
Bond  Issue  of  $50,000,000 

Aproval  by  the  voters  of  Michigan 
of  a  highway  bond  issue  of  $50,000,000, 
assures  the  construction  of  the  5000- 
mile  fystem  of  intercounty  roads  de¬ 
scribed  In  Evq'n''ering  News-Record  of 
Feb.  20,  1919,  p.  399.  The  system  is 
planned  to  reach  every  county  in  the 
state. 

While  the  road-bon-1  issue  voted  on 
Apr.  7  was  carried  by  a  large  major¬ 
ity,  it  is  significant  that  the  constitu¬ 
tional  amendment  which  would  have 
provided  for  the  sale  and  manufacture 
of  beer  and  wine  was  rejected.  It  will 
be  remembered  that  the  brewing  in¬ 
terests  tried  to  tie  these  two  proposi¬ 
tions  together  during  the  campaign. 


Kansas  Plans  State-Aid  for  Roads 

State  aid  for  highway  construction 
in  Kansas  is  provided  for  by  a  consti¬ 
tutional  amendment  passed  at  the  re¬ 
cent  session  of  the  state  legislature, 
and  this  will  be  submitted  to  public 
vote  at  the  general  election  in  1920.  If 
it  is  carried  it  will  permit  the  state 
to  pay  25''(  of  the  cost  cf  road  con¬ 
struction,  net  to  exceed  $10,000  per 
mile  and  not  to  exceed  100  mi’r.s  in  any 
one  county,  except  that  this  may  be 
150  miles  for  counties  having  an 
assessed  valuation  of  over  $100,000,000. 
The  amendment  provides  also  that  the 
state  may  reimburse  the  counties  which 
build  roads  after  March,  1919,  if  the 
legislature  so  desires.  It  is  pointed  out 
'that  this  constitutional  amendment  is 
more  of  a  legislative  act  than  a  part  of 
a  constitution,  but  it  was  all  that  could 
be  obtained  from  the  recent  session  of 
the  legislature. 

The  outlook  for  road  work  in  Kan¬ 
sas  during  the  coming  season  is  said 
to  be  good.  The  Federal-aid  funds 
will  be  taken  care  of  with  an  equal 
amount  from  the  counties.  It  is  esti¬ 
mated  that  this,  with  a  considerable 
amount  of  other  work,  will  involve 
about  $8,000,000  per  year  for  the  ne.xt 
two  years.  High  prices  are  delaying 
progress,  but  with  50'/r  aid  it  is  hoped 
to  get  a  good  percentage  of  the  work 
under  way  at  an  early  date.  Contracts 
have  been  let  for  five  sections  of  road, 
and  other  contracts  will  soon  be  ready 
for  letting.  The  State  Highway  Com¬ 
mission,  however,  has  received  so 
small  an  appropriation  that  it  will  have 
some  difficulty  in  handling  the  work. 
M.  W.  Watson  is  acting  state  highway 
engineer. 


Iowa  Has  Extensive  Road 
Program 

Hard  surfacing  of  the  intercounty 
road  system,  which  consists  of  approxi¬ 
mately  6000  miles  of  the  most  impoi-- 
tant  reads  in  the  state,  during  a  period 
of  10  to  12  years,  is  provided  for  in  a 
bill  now  before  the  Iowa  legislature. 
Provision  for  bond  issues  in  limited 
quantities  by  the  counties  is  included, 
but  bonding  is  not  advocated  or  recom¬ 
mended,  except  in  a  few  counties  where 
the  work  .should  progress  more  rapidlv. 
The  bill  covers  the  establishment  of  a 
primary  road  fund  composed  of  the 
automobile  fees  and  the  Federal-aid 
money  received  each  year.  This  fund 
is  to  pay  75  per  cent,  of  the  expense 
and  the  remainder  is  to  be  assessed 
against  the  adjacent  property,  for  l.L 
miles  back  on  each  ride  of  the  road. 

Under  the  first  Federal-aid  law  Iowa 
has  27  projects  estimated  to  cost 
$105,630.  These  total  394  miles,  prin¬ 
cipally  of  grading  and  draining.  It  is 
expected  that  they  will  be  put  under 
contract  soon,  and  that  work  will  be 
started  early  in  the  summer.  Bids  on 
two  or  three  of  these  have  been  re¬ 
jected  as  being  too  high.  There  are 
also  projects  aggregating  $1,000,000,  in 
progress  in  13  other  counties,  for  which 
contracts  may  be  let  and  work  started 
this  year. 
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Civil  Service  Examinations 

New  York. — Junior  assistant  engi¬ 
neer,  State  Enjrineer  an<i  Highway 
Department,  $1200-$1440  per  year. 
May  24.  Apply  to  State  Civil  Service 
Commission,  Albany,  N.  Y.  File  ap¬ 
plications  befoi’e  May  24. 

New  York. — Bridge  desif?ner,  Public 
Service  Commission,  First  District, 
$1501  to  $2100  per  year.  Apply  to 
State  Civil  Service  Commission,  Albany, 
N.  Y.  File  applications  before  May  24. 

For  United  States  Civil  Service  ex¬ 
aminations  listed  below,  apply  to  United 
States  Civil  Service  Commission,  Wash¬ 
ington,  D.  C.,  or  to  any  local  office  of 
the  commission,  for  form  1312. 

United  States. — Engineer-draftsman, 
Apr.  22,  $1500  to  $1800  per  year.  File 
Application  before  Apr.  22. 

United  States. — Transitman,  $100  to 
$125  per  month,  and  surveyor,  $125  to 
$200  per  month,  Apr.  23-24.  File  ap¬ 
plications  in  time  to  arrange  for  ex¬ 
amination  at  place  selected  by  appli¬ 
cant. 

United  States. — Expert  patent  in¬ 
vestigator,  $1800  to  $2400  per  year, 
and  technical  patent  expert,  $2400  to 
$3600  per  year.  May  20. 

United  Slates. — Highway  bridge  en¬ 
gineer,  $1800  to  $2100  per  year,  junior 
highway  bridge  engineer,  $1200  to  $1600 
per  year.  Bureau  of  Public  Roads  and 
Rural  Engineering,  May  21.  File  ap¬ 
plications  in  time  to  arrange  for  ex¬ 
amination  at  place  selected  by  applicant. 

United  States. — Engineer  in  forest 
products,.  $1860-$3000  per  year;  assis¬ 
tant  engineer  in  forest  products,  $1200- 
$1800  per  year.  Forest  Products  Lab¬ 
oratory,  Madison,  Wis.,  May  27.  File 
applications  before  May  27. 

United  States. — Chief  of  road  survey 
party,  $1800  to  $2100  per  year,  transit- 
man  for  road  surveys,  $1200  to  $1800 
per  year,  highway  draftsman,  $1200  to 
$1800  per  year.  Bureau  of  Public  Roads 
and  Rural  Engineering,  May  29.  File 
applications  before  May  29. 

United  States. — Scientific  assistant 
in  public  health  work.  Public  Health 
Service,  $1500-$2500  per  year,  June  3. 
Apply  for  foi-m  2118,  to  be  filed  before 
June  3. 

United  States. — Senior  engineer  and 
senior  architect.  Interstate  Commerce 
Commission,  $1800-$2700  per  year, 
June  10.  File  applications  before 
June  10. 

United  States. — Assistant  material 
engineer.  Bureau  of  Construction  and 
Repair,  from  $4.48  to  $6.40  and  upwards 
per  diem.  No  date  specified.  Applica¬ 
tions  should  be  filed  without  delay. 

United  States. — Junior  recreational 
engineer.  Forest  Service,  Denver,  Colo., 
$1800  to  $2400  per  year.  May  6.  .Apply 
for  Form  2118. 

United  States. — Statistician,  Depart- 


Engineering  Societies 


Calendar 


.Annual  Meetings 


.\.\Tio.v.\i.  KiiiK  riarnx'Tiox  .\.=!- 
.‘^()('1.\T1<  ).N  ;  87  .Milk  St,.  Boston. 
Mas.s.  ;  May  0-8,  Ottawa.  Can. 

.\mi:kic.\n  .\ss()CI.\tiox  ok  kn- 
OIXKIOIl.S.  L>!t  .S,  Ba.Salle  St..  Chi¬ 
cago;  May  13-14,  Chicago. 
XATIO.X.XB  CO.XFKIIK.XCIO  OX  CITY 
1’1..\XXI.X<1  ;  li*  Congrc.ss  St  . 
Boston;  May  2G-28,  Niagara  Kails 
and  Bufftilo. 

.\MKRTCA.X  WATKIl-WOUKS  AS.SO- 
ClATIOX;  47  Stare  St.,  Troy.  .X. 
Y.  ;  .June  9-13,  Buffalo,  X.  Y. 
.•\MEniCAX  SOCIETY  OK  CIVIT.  EX- 
OIXEEBS;  29  W.  39th  St..  .New 
York  ;  June  17-20,  St.  I’aul-Min- 
ncapolis, 

AMEBICA.X  SOCIETY  FOB  TESTIXO 
MATEUl.M.S  ;  University  of  Benn- 
sylvania  Uhi'adclphia  ;  June  24- 
27,  .Vtlantic  City.  X.  ,1. 
.\MEKIC.\X  CO.XCBETE  I.XSTITUTE  ; 
(!  Beacon  St..  Boston;  June  27-28, 
Atlantic  City,  X.  J.  ' 


ment  of  Interior,  $1800  per  year,  May 
13.  Apply  for  Form  2118. 

The  Rochester  (N.  Y.)  Engineering 
Society  will  hold  a  meeting  Apr.  25  in 
conjunction  with  the  regular  monthly 
meeting  of  the  local  section  of  the 
.American  Institute  of  Electrical  Engi¬ 
neers.  The  speaker  will  be  Prof.  Vladi¬ 
mir  Karapetoff,  of  Cornell  University. 

The  Engineers’  Club  of  Philadelphia 
will  be  addressed  by  Prof.  George  B. 
Pegram,  dean  of  the  School  of  Mines, 
Engineering  and  Chemistry,  Columbia 
University,  on  “A  Broader  Type  of 
Training  for  Engineers,”  at  the  weekly 
luncheon  Apr.  22. 

The  Engineers’  Society  of  Milwaukee 
held  a  joint  meeting  with  the  Milwaukee 
sections  of  the  national  engineering 
societies  Apr.  16,  at  which  George  R. 
Lawrence,  president  of  the  Lewis-Law- 
renee  Alh-oplane  Co.,  Chicago,  pre¬ 
sented  an  illustrated  paper  on  ‘‘Fly¬ 
ing  Today  and  Tomon-ow.” 

The  Engineers’  Club  of  Trenton,  N.  J., 
was  addressed  Apr.  10  by  H.  C.  Eddy, 
senior  inspector  of  traffic.  Public  Utility 
Commission  of  New  Jersey,  who  spoke 
on  ‘‘The  Development  of  the  Electric 
Railway.” 

The  Brooklyn  Engineers’  Club  will  be 
addressed  at  the  meeting  Api*.  17  by 
Maj.  W.  McI.  Wolfe,  who  will  speak 
on  ‘‘The  Work  of  Engineer  Troops  in 
Franco.”  At  the  -Apr.  24  meeting,  to 
be  held  in  the  SpeiTy  Building,  Man¬ 
hattan  Bridge  Plaza,  Brooklyn,  Elmer 
A,  Sperry,  of  the  Sperry  Gyroscope 
Co.,  will  speak  on  ‘‘The  Sperry  Search¬ 


light”  and  will  give  a  demonstration  of 
the  searchlight  on  the  roof  of  the  build¬ 
ing,  if  weather  permits. 

The  Engineers’  Society  of  Northeast¬ 
ern  Pennsylvania  will  hold  its  regular 
monthly  meeting  at  Scranton,  Apr.  17. 
Maj.  L.  S.  Doten  will  speak  on  “Sew¬ 
age  Disposal  in  Army  Camps.” 

The  Engineers’  Club  of  Cincinnati 
will  be  addressed  Apr.  17,  by  W.  W. 
Freeman,  president  of  the  Union  Gas  & 
Electric  Co.,  on  “Powder  Problems  of  a 
Modem  City  and  Their  Solution.” 


Personal  Notes 


G.  A.  Tomlinson,  director  cf 
inland  waterways  and  canals,  United 
States  Railroad  .Administration,  has 
resigned  and  will  soon  go  to  London  to 
become  resident  director  there  of  the 
American  Shipbuilding  Co.,  which  con¬ 
trols  a  number  of  shipyards  on  the 
Great  Lakes. 

J.  R.  Wes  t,  for  the  past  three 
years  professor  of  railway  and  struc¬ 
tural  engineering,  Pei  Yang  Univer¬ 
sity,  Tientsin,  China,  has  been  ap¬ 
pointed  engineer-in-chief  of  the  M  n 
River  Conservancy  at  Foochow,  China, 
for  the  purpose  of  regulating  and  deep¬ 
ening  the  Min  River  to  permit  steam¬ 
ers  engaged  in  coastwise  trade  to 
reach  the  wharves  at  Foochow. 

Leroy  D.  Gifford,  fomierly 
construction  engineer,  California  State 
Highway  Commission,  and  recently  of 
the  19th  Regiment  C.  A.  C.,  has  re¬ 
turned  CO  civil  life  and  is  engaged  in 
establishing  a  chemical  manufacturing 
plant  at  Anaheim,  Calif.,  to  specialize 
in  citrous  byproducts. 

C  A  p  t.  L.  R.  Mackenzie,  U. 
S.  A.,  recently  engineer  of  roads  on 
the  staff  of  the  commanding  general, 
port  of  embarkation,  Newport  New ;, 
Va.,  has  been  appointed  district  engi¬ 
neer  in  charge  of  the  new  district  of¬ 
fice  of  the  Portland  Cement  Associa¬ 
tion  at  Des  Moines,  la, 

Edwin  R.  Webster,  for  sev¬ 
eral  years  assistant  engineer  on  the 
Iowa  and  Dakota  divisions  of  the  Chi¬ 
cago,  Milwaukee  &  St.  Paul  R.R.,  in 
charge  of  construction  and  main¬ 
tenance  work,  has  taken  up  private 
practice  in  general  civil  and  sanitary 
engineering  and  has  opened  an  office 
at  327  S.  La  Salle  St.,  Chicago. 

Charles  H.  Hurd,  consulting 
engineer,  Indianapolis,  whose  resigna¬ 
tion  from  the  Board  of  Sanitary  Com¬ 
missioners  was  noted  in  Engmeermy 
News-Record  of  Apr.  3,  1919,  p.  693, 
has  been  apponted  supervising  engi¬ 
neer  of  construction  for  the  commis- 
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sion.  He  will  have  charge  of  the 
buildinfr  of  the  new  city  sewafje-dis- 
posal  plant.  Mr.  Hurd  w'ent  to  In¬ 
dianapolis  as  chief  engineer  of  the  In¬ 
dianapolis  Water  Co.,  later  becoming 
its  vice-president. 

Capt.  Erle  P.  Dudley,  Engi¬ 
neers,  U.  S.  A.,  who  recently  returned 
from  overseas,  has  received  his  dis¬ 
charge  from  the  service  and  has  re¬ 
sumed  his  work  with  the  Bunker  Hill 
&  Sullivan  Mining  &  Concentrating 
Co.,  Kellogg,  Idaho. 

Robert  Gardner,  assistant 
superintendent  of  the  water  depart¬ 
ment,  Low'ell,  Mass.,  has  been  appointed 
superintendent  of  the  department,  suc¬ 
ceeding  Robert  J.  Thomas,  who  has 
resigned  to  become  New  England  rep¬ 
resentative  of  the  Gamon  Meter  Co., 
Newark,  N.  J.,  as  noted  elsewhere. 

Maj.  Robert  A.  Allton. 
Field  Artillery,  U.  S.  A.,  who  has  re¬ 
ceived  his  discharge  from  the  Army, 
has  resumed  his  position  with  Sam¬ 
uel  A.  Greeley,  hydraulic  and  sanitary 
engineer,  Chicago. 

Charles  B.  Ball,  chief  sani¬ 
tary  inspector  for  the  Department  of 
Health,  Chicago,  has  been  granted 
leave  of  absence  to  go  to  France  as 
an  adviser  in  the  w’ork  which  the  Y. 
M.  C.  a.  is  undertaking  for  housing 
and  city  planning  in  the  devasted  dis¬ 
tricts. 

H.  E.  Phelps,  assistant  sanitary 
engineer.  United  States  Public  Health 
Service  at  Petersburg,  Va.,  has  re¬ 
signed  to  become  highway  engineer  for 
Moreland  and  Bennett  Counties,  at 
Pine  Bluff,  Ark. 

Lieut.  Raymond  G.  C  l  i  n  i  t  e. 
Corps  of  Engineers,  U.  S.  A.,  who  re¬ 
cently  received  his  discharge  from  the 
service,  has  resumed  his  work  as  as¬ 
sistant  topographer.  United  States 
Geological  Survey. 

Capt.  William  T.  Huber, 
Engineers,  U.  S.  A.,  who  was  recently 
discharged  from  the  service,  has  be¬ 
come  field  engineer  for  the  Portland 
Cement  Association,  in  charge  of  west¬ 
ern  New  York  territory. 

Burt  A.  H  e  i  n  l  y,  formerly  asso¬ 
ciated  with  William  Mulholland,  chief 
engineer  for  the  Department  of  Pub¬ 
lic  Service,  Los  Angeles,  has  entered 
the  employ  of  the  California  Willite 
Road  Construction  Co.,  Los  Angeles. 

Capt.  C.  A.  Jennings,  Con¬ 
struction  Division,  U.  S.  A.,  has  re¬ 
ceived  his  discharge  from  the  service 
and  has  returned  to  the  technical  staff 
of  the  Wallace  &  Tiernan  Co.,  New 
York  City,  to  resume  charge  of  the 
Chicago  office.  While  in  the  .\rmy  nis 


work  was  done  in  the  supervision,  op¬ 
eration  and  maintenance  of  water- 
purification  and  sewage-tf-eatment 
plants  in  various  camps. 

John  T.  G  e  p  h  a  r  t,  Jr.,  for  the 
past  three  years  county  engineer  of 
Fayette  County,  at  Uniontowm,  Penn., 
has  resigned  to  enter  a  state  position 
at  Harrisburg. 

Ensign  Edmund  A.  Pren- 
T I  s,  J  R.,  U.  S.  N.  R.  F.,  has  been 
placed  on  inactive  duty  by  the  Navy 
Department  and  has  resumed  his  con¬ 
nection  with  the  Underpinning  & 
Foundation  Co.,  New  York  City. 

Capt.  Harry  C.  Kittredge, 
Engineers,  U.  S.  A.,  who  recently  re¬ 
ceived  his  discharge  from  the  service, 
has  been  appointed  superintendent  of 
city  construction,  Rochester,  N.  Y. 

D.  C.  Fenster  MAKER  has 
been  appointed  district  engingeer,  Chi¬ 
cago,  Milwaukee  &  St.  Paul  R.R.,  with 
headquarters  in  Chicago. 

A.  C.  Blair,  Lyons,  Kan.,  has 
been  appointed  to  the  State  Highway 
Commission,  succeeding  E.  R.  Moses, 
resigned. 

E.  C.  McCullough,  as.sistant 
road  engineer  of  Fayette  County, 
Uniontown,  Penn.,  has  been  appointed 
connty  engineer,  succeeding  John  T. 
Gephart,  Jr.,  as  noted  above. 

Capt.  John  A.  McLean  has 
been  appointed  city  engineer  of  Crook- 
ston,  Minn.,  succeeding  A.  Hunt,  who 
resigned  on  account  of  poor  health. 

W.  S.  Lozier,  chief  project  engi¬ 
neer,  United  States  Shipping  Board, 
Housing  Department,  Philadelphia,  has 
returned  to  Rochester,  N.  Y.,  to  resume 
private  practice. 

Capt.  Charles  L.  Coulson, 
2nd  Canadian  Division,  at  present  in 
England  awaiting  demobilization,  has 
been  appointed  city  engineer  of  Wel¬ 
land,  Ont.  The  City  Council  will  en¬ 
deavor  to  obtain  his  release  from  mili¬ 
tary  service  as  soon  as  possible. 

Robert  J.  Thomas,  for  thirty 
years  superintendent  of  the  water¬ 
works  department  of  Lowell,  Mass., 
has  been  appointed  New  England  rep¬ 
resentative  of  the  Gamon  Meter  Co., 
Newark,  N.  J.  He  is  succeeded  by 
Robert  Gardner,  as  noted  elsewhere. 

John  R.  A  l  l  e  n,  dean  of  the  Col¬ 
lege  of  Elngineering  and  Architecture, 
University  of  Minnesota,  has  been  ap¬ 
pointed  director  of  a  national  bureau 
for  heating  and  ventilation  research. 
His  work  will  be  done  in  connection 
with  the  research  laboratory  main¬ 
tained  by  the  United  States  Bureau  of 
Mines  in  Pittsburgh.  Although  the 
formal  contract  has  not  yet  been  an¬ 


nounced,  it  is  understood  that  he  will 
select  his  staff,  which  is  expected  to 
begin  w'ork  in  August.  Dean  Allen 
W’ent  to  the  University  of  Minnesota 
from  the  University  of  Michigan  in 
1917. 

Samuel  A.  Greeley,  hydrau¬ 
lic  and  sanitary  engineer,  announces 
that  he  has  moved  to  new  offices  at  39 
W.  Adc  IS  St.,  Chicago. 


Obituary 


Curtis  Dougherty,  chief  en¬ 
gineer,  maintenance  of  way  and  struc¬ 
tures,  Southern  Railway  System,  West, 
died  in  Cincinnati  Mar.  30.  He  was 
born  in  1863  and  was  graduated  from 
Washington  University,  St.  Louis,  in 
1886  with  the  degree  of  C.  E.,  shortly 
afterward  entering  the  chief  engineer’s 
office  of  the  Wisconsin  Central  Ry. 
From  1888  to  1892  he  was  assistant  en¬ 
gineer,  Chicago  &  Western  Indiana 
R.R.  at  Chicago,  and  for  the  follow’ing 
nine  years  was  roadmaster  of  the  Chi¬ 
cago  division  of  the  Illinois  Central 
R.R.  He  afterward  became  superin¬ 
tendent  of  the  Springfield  division  of 
the  Illinois  Central  at  Clinton,  Ill.,  and 
in  1907  was  appointed  assistant  chief 
engineer,  Cincinnati,  New  Orleans  & 
Texas  Pacific  Ry.-Alabama  Great 
Northern  R.R.  From  1910  to  1917  he 
served  as  chief  engineer  of  the  two 
railroads.  In  1917  he  was  appointed 
chief  engineer,  maintenance  of  way 
and  structures.  Southern  Railway 
System,  Lines  West. 

Marshall  Ten  Broeck 
Davidson,  president  of  the  M.  T. 
Davidson  Co.,  pump  manufacturers, 
died  in  Brooklyn,  N.  Y.,  Apr.  10.  He 
was  born  in  1837  and  was  educated  in 
the  public  schools  and  the  Academy 
at  Hudson,  N.  Y.  In  1857  he  entered 
a  marine-engine  machine  shop  in  New 
York  City  and  later  went  to  sea  as  as¬ 
sistant  engineer.  He  served  as  a  chief 
engineer  in  Army  transport  service 
during  the  Civil  War.  After  the  war 
he  engaged  in  business  as  a  contracting 
mechanical  engineer  and  in  1878  com¬ 
menced  the  building  of  the  Davidson 
steam  pump  and  pumping  engine.  He 
constructed  the  pumping  machinery  for 
the  old  City  of  Brooklyn  and  the  high- 
service  pumping  engine  at  the  Pros¬ 
pect  Park  reservoir,  as  well  as  the  ma¬ 
chinery  for  the  w’ater-works  extension 
at  the  Millburn  station. 

Charles  E.  Westland,  who 
became  assistant  to  the  hydraulic  en¬ 
gineer,  Turners  Falls  Power  &  Elec¬ 
tric  Co.,  after  his  release  from  the 
Reserve  Officers’  Artillery  Training 
School  at  Fortress  Monroe,  died  at 
Turners  Falls  Apr.  5.  He  was  grad¬ 
uated  recently  from  the  Massachusetts 
Institute  of  Technology. 
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Special  Pneumatic  Device  for 
Cutting  Rivet  Heads 

A  pneumatic  rivet  cutter  for  use  on 
;-tiuctural  steel  work  and  in  repair 
shops  is  shown  in  the  accompanying 
\  iew.  It  consists  of  a  long  barrel 
with  compressed  air  connection  at  one 
(  lid  and  a  chisel  at  the  other,  the  stem 
of  the  chisel  being  held  by  a  coiled 
-pring  which  draws  it  back  after  each 
stroke.  A  plunger  travels  freoly  in  the 
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barrel  or  tube,  and  a  small  bypass 
pipe  connects  the  ends  of  this  tube. 
Two  men  are  employed,  the  one  at  the 
rear  operating  the  valve  and  the  one 
at  the  front  keeping  the  chisel  against 
the  rivet  head. 

In  operation,  air  is  admitted  first 
through  the  bypass  pipe  to  the  chisel 
end  of  the  tube  and  drives  back  the 
plunger,  the  shock  being  absorbed  by 
a  coiled  spring.  Air  is  then  admitted 
at  the  other  end  of  the  tube  and  drives 
the  plunger  forcibly  against  the  stem 
of  the  chisel.  Another  turn  of  the 
valve  exhausts  the  air  t4iarge  and 
admits  air  again  through  the  bypass 
to  drive  back  the  plunger  for  ar other 
stroke.  The  force  of  the  blow  can  be 
regulated  by  the  valve.  Air  pressure 
of  40  to  90  lb.  may  be  used,  the  higher 
pressures  being  the  mere  effective.  A 
punch  can  be  inserted  in  place  of  the 
chisel  for  backing  out  the  rivets. 

In  the  larger  size  the  stroke  is  40 
in.,  and  the  weight  of  the  machine  com¬ 
plete  is  only  65  lb.  A  smaller  size  will 
cut  rivets  up  to  in.  in  diameter. 
These  two  sizes  are  known  respectively 
as  the  “Red  Devil”  and  the  “Baby 
Devil.”  They  are  made  by  the  Rice 
Manufacturing  Co.,  Indianapolis,  Ind. 


Manufacturers  of  Electric-Fur¬ 
nace  Products  Organize 

An  organization  to  be  known  as  the 
Electric  Furnace  Association  was 
formed  at  a  meeting  called  at  Niagara 
F'alls  Mar.  21-22.  Representatives  of 
a  large  number  of  companies  manufac¬ 
turing  electric-furnace  equipment,  ac¬ 
cessories,  etc.,  and  electric-furnace 
products  were  present.  The  following 
officers  were  elected:  President,  Ache- 
son  Smith,  of  the*  Acheson  Graphite  Co., 
Niagara  Falls;  Secretary,  C.  G.  Schlue- 
derberg,  Westinghouse  Electric  Manu¬ 
facturing  Co.,  Pittsburgh. 


Building  Materials  and  Machinery 
For  South  America 

According  to  a  recent  report  issued 
by  the  Department  of  Commerce,  the 
time  is  ripe  for  the  sale  of  construc¬ 
tion  materials  and  machinery  in  several 
South  American  countries.  This  is 
notably  the  case  in  Chile,  Peru  and 
Ecuador.  The  Chilean  public  is  gen¬ 
erally  favorably  impressed  with  Ameri¬ 
can  goods  and  considers  them  more  up 
to  date  than  those  from  Europe. 

Large  amounts  of  public  improve¬ 
ments  are  contemplated  in  these  coun¬ 
tries,  which  are  more  prosperous  than 
before  the  w^ar,  and,  having  become 
more  progressive,  they  desire  all  man¬ 
ner  of  sanitary  fixtures,  etc.  A  publi¬ 
cation  entitled  “Construction  Materials 
and  Machinery  in  Chile,  Peru  and 
Ecuador,”  covering  this  subject  in  de¬ 
tail,  may  be  obtained  from  the  Superin¬ 
tendent  of  Documents,  Government 
Printing  Office,  Washington,  D.  C. 


Business  Notes 


Charles  F.  Ames  &  Co.,  Ltd.,  90  West 
St.,  New  York  City,  announces  that  they 
have  been  appointed  to  act  as  the  New 
York  sales  department  of  the  Platt  Iron 
Works  of  Dayton,  Ohio,  handling  the 
pumping  and  power-plant  equipment  of 
the  latter. 

The  Chicago  Pneumatic  Tool  Co.  has 
disposed  of  its  Giant  truck  department 
and  will  confine  its  operations  hereafter 
to  its  pneumatic-tool,  electric-tool,  air- 
compressor  and  oil-engine  lines.  The 
truck  business,  consisting  of  the  Chi¬ 
cago  Heights  plant,  with  all  stocks, 
inventories,  agencies  and  branches,  has 
been  transferred,  and  the  purchasers 
will  continue  the  business,  probably 
under  the  title  of  the  Giant  Truck 
Corporation.  The  tool  company  also 
announces  that  F.  V.  Sargent  has  been 
appointed  district  manager  of  sales 
for  its  Boston  territory,  succeeding 
F.  S.  Eggleston.  The  headquarters 
will  be  at  1S2  High  St.,  Boston,  Mass. 

The  Turner  Construction  Co.  has 
opened  an  office  in  Philadelphia  in  the 
Pi  ■esser  Building,  1713  Sansom  St.  It 
will  be  a  complete  unit  of  the  parent 
organization. 

The  .Advance  Machinery  and  Supply 
Co.,  of  Denver,  Colo.,  announces  that 
Lieut.  F.  A.  Koenig,  recently  dis¬ 
charged  from  the  coast  artillery  serv¬ 
ice,  has  joined  its  organization  as  sales 
engineer. 

The  Trailer  Manufacturers’  Asso¬ 
ciation  of  America,  the  reorganization 
of  which  was  reported  in  Engineering 
Neivs-Record  of  Mar.  6,  1919,  p.  499, 
has  announced  the  appointment  of  H. 
W.  Perry  as  general  manager.  Mr. 
Perry  has  been  associated  with  the 
National  Automobile  Chamber  of  Com¬ 
merce  for  the  past  nine  years,  was 


secretary  of  the  commercial-vehicle, 
good-roads,  legislative,  and  export  com¬ 
mittees,  and  recently  has  been  man¬ 
ager  of  the  statistical  and  information 
department,  with  offices  at  Washing¬ 
ton.  The  offices  of  the  association  will 
be  located  in  New  York  City. 

E.  1.  du  Pont  de  Nemours  &  Co., 
Wilmington,  Del.,  announce  the  fol¬ 
lowing  changes  in  the  personnel  of 
their  organization:  T.  E.  Doremus  has 
been  transferred  to  the  export  division 
of  the  company  as  general  Eastern 
manager,  with  headquarters  in  Shang¬ 
hai,  China;  E.  R.  Galvin  has  been 
appointed  manager  of  the  sporting 
powder  division  to  succeed  Mr.  Do¬ 
remus. 


Trade  Publications 


The  Central  Foundry  Co.,  90  West 
St.,  New  York  City,  has  issued  a  pam¬ 
phlet  containing  instructions  for  laying 
Universal  cast-iron  pipe  and  connecting 
up  the  joints.  There  are  11  pages, 
2ii  X  4i  in.,  with  illustrations. 

A  set  of  five  catalogs  has  been  A- 
sued  by  the  Chain  Belt  Co.,  of  Milwau¬ 
kee,  Wis.,  covering  the  various  sizes  of 
Rex  mixers.  Of  these  catalog  95  is  a 
general  pamphlet  covering  ali  the  sizes. 
Catalogs  101,  102,  103  and  104  contain 
descriptions  with  methods  of  using  va¬ 
rious  types  recommended  for  building 
and  paving  work.  The  catalogs  are  il¬ 
lustrated  with  line  cuts  and  half  tones 
and  are  7i  x  10  in.  in  size. 

The  C.  H.  &  E.  Manufacturing  Co., 
Inc.,  has  issued  bulletins  Nos.  2  and  3. 
No.  2  covers  power  pumps,  while  No. 
3  covers  hoists,  elevators,  mortar  mix¬ 
ers  and  engines. 

The  Edward  F.  Terry  Manufactur¬ 
ing  Co.,  Grand  Central  Terminal,  New 
York  City,  has  issued  Bulletin  No.  3, 
devoted  to  cargo  cranes.  This  bulletin 
contains  fifteen  8i  x  12-in.  pp.  and  il¬ 
lustrations  on  the  methods  of  loading 
ships  by  the  use  of  traveling  cranes. 

“Concrete  Chutes  and  Equipment”  is 
the  title  of  bulletin  No.  200  recently  is¬ 
sued  by  the  Ransome  Concrete  Machin¬ 
ery  Co.,  Dunellen,  N.  J.  It  covers  a 
complete  line  of  chutes  and  other  auxil¬ 
iary  concreting  equipment,  is  8i  x  11  in. 
in  size,  contains  51  pages  and  is  il¬ 
lustrated. 

“Blueprint  Suggestions  on  Haulage. 
Loading  Stations  and  Mixer  Equipment 
for  Road  Work”  is  the  title  of  a  book 
recently  issued  by  the  Koehring  Machine 
Co.,  Milwaukee,  Wis.  The  pamphlet 
is  95  by  55  in.  and  consists  of  10  pp. 
of  reading  matter  and  nine  charts, 
showing  the  layout  for  different  kinds 
of  machinery  on  road  operations.  Thesp 
charts  are  in  blueprint  form  and  ar 
folded  in  to  fit  the  size  of  the  booklet 


